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Chapter IX
RELYEF OF THE BARENTS SKA FLOOR

Asoording to origin and geologludl history, the saas of tha earth are
divided into epicontinental or platform seas and geosynclinal weas,
These o typea include, to a larger or smaller degree, all of the

raring bagins that are known to us (M. V. Klenova, 1934, 19LA).

De Qs Panov (1939, 1943) suggested distinguishing a group of depression
seas which wers formed on the submerged slopes of ancient land massus as
the folda sagged to great depths. Exempli gratia, he included in this
group the Bering and Baltic Seas, Wa do not see a great need for such
a Jdivision: Based on the character of bottom and gedlogloal history,
thess basins do not differ from other platform seas but at the present
time, dus to extromaly narrow contacts with the ocean, they bear a

peculiar charactev,

Also the geosynclinal type of seas consists of separate groups dif'fering

in smaller or greater degree of separation from the World Ogean.

In the process of their geological development, the separats portions of
platform seas, as well as the entire geosynclinal basins, pass through
stages of more or less complete union with the onean, whereby the

clrculation of ocean waters affects all of the processes occurring in

the sea,
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“he primary classification by geolngical origin and further division by
the character of connection with the ocean and cceanic oirculation
snablea us to include all of the marine basins existing on the earth
with their most esaential characteristics into two genetic series (table
1)

Investigations in marine geology demonstrate that, with the acoumulation
of our knowladge, the individual sections of floors of contemporary seas’
are of different origin, enbracing tha platform as well as the geosyne
clinal atructures of land. Thus for instance, in its present boundaries
the Caspian Sea floor consists of a platform in the north, of ancient
foldings in the Mangyshlak area, of foot hills of the Caucasian Qeosyne
olinal 2one and a portion of the Krasnovodsk platform farther tc the
south (of Mangyshlak), and of a deep depression caused by the geosynclinal
regime of the Caucasian and Kopet=Dagh Mountain formations in the south.
The Okhotsk Sea floor presents a platform in its northern part and a
typical geosynoline in its southern part. The number of such examples
increases a3 we acquire more knowledge of the character of relief and

geological structure of the sea floor,

Therefore it may be more correct to talk of types of development of sea
basins = namely, the platform and geosynclinal types - instead of types
of sea basins, whereby the development of individual parts of one and

the same sea basin may follow one or the other pattern,

.
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Teble 1

TYPES OF SEA BASINS

Type of sea

Seas having a free
tontact with the ocean

Seas whose contact with the
ocean is restricted.#*

Platform

Geosynclinal

#On the basis of isolation from the World Ocean, the Caspian and Aral seas

Barents Sea
Kara Sea
Laptev Sea
East Siberian Sea
Chukchi Sea
Yellow Sea
North Sea
Baffin Bay
Gulf of GQuinea
Arabian Sea
Gulf of Bengal

Bering Sea
Caribbean Sea
Gulf of Mexico
Gulf of California

White Sea
Baltic Sea
Hudson Strait
Red Sea (7)#¢
Agzov Sea

Sea of Japan
Okhotsk Sea
East China Sea
South China Sea

Seas of Malayan Archipelago
Persian Gulf

Mediterranean Sea

Sea of Marmara

Black Sea

appear to be the extreme cases; their origin is associated with the
development of a geosynclinal region in the southern USSR.

‘**The Red Sea has a rather peculisr character because it fills a relatively

narrow and deep graben between two platform horsts,
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The existing data as to the geological structure of the sea floor are
far from satisfactory for giving a perfect idea of ii, yet it enables

us to draw one undigputable conclusion: the contemporary sea vasins

are new geological featureerwhose existing boundaries probably were
established only by the end of the Tertiary period and whose final

i contours were delineated in the Quaternary period. It is evident that

the geological processes that determine the contours and relief of con-
temporary sea floors have not been interrupted at the present time.
One of the objectives of marine geology is the establishment of the
character and direction of movements of the earth's crust in the coastal

belt and bottom areas of contemporary seas.

Evidently, with increase of owr knowledge, we shall have to single out
a mixed type of sea basins, in addition to the platform and typical
geosynclinal seas, i.e. a type whose various parts are of different

origins,

: The bottom relief and contours of a sea, and congsequently the character
e | of its connecticn with the world ocean, are determined by the geological
history of the sea. These characteristics, in turn, determine the hydro-
logical, specifically the hydrodynamic, regime nf a sea. In interaction
with the basic geological factors, the processes occurring in the water

and air layers of the earth as a result of solar energy, which 18 mani-

fest in climatic zonation, stand oﬁx.
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The degree of separation of a sea basin from oceanic circulation causes
regular changes in the hydrological regime (N. N. Zubov, 1938) and, as a
consequence, changes in the process of sedimentation, notably with
respact to organic substances, sesquioxides and other componeants of chemie
cal composition of sediments whose reaction to changes in the hydrologi.

cal regime are most sensitive (M. V., Klenova, 1948).

While the hydrodynamical impact of water on the assortment of sediments,
i.e. on their mechanical composition, is manifest in all basins notwith-

standing their type, the effects of purely hydrological and hydrochemical
forces leads to changes in the process of sedimentation insofar as the
composition of sediments is concerned, in other words, to changes in
ce~tain aspects of the (sedimentation) process. The characteristics of
relief and contours of a sea, which are associated with the geological
structure of its floor and coast, have an essential effect also on the
hydrodynamic processes occurring in it, though, naturally, the essence

of the latters effect on sedimentation does not change. The main charace
teristica of relief which reflect in hydrodynamic processes are the dis-
Junction and steepness of its slopes. As has already been pointed out,

the slopes - notably the coastal slope as well as the slopes of undere
water elevations ~ serve as an area of most intense hydrological, hydro=-
chemical and biological activity in the sea (M. V. Klenova, 1934, 1948),
This, in turn, is indirectly reflecied in the process of sedimentation,
particularly, in the distribution of sediments over the bottom,
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As was pointed out above (table 1), the Barents Sea belongs to the plate

form category of seas having a wide contact with the ocean. The major
i portion of its area 11;3 at depths not exceeding 300 m; only in the
Central Depression the depth increases almost to LOO m, but in the .
Western Trench bordering the Greeland Sea (it increasss) to 500 m,

The bottom relief of the Barents Sea reflects the complex history of the
Barents Sea Plain., Only detailed surveys enabled us to obtain a correct
concept of the bottom relief, The bathymetric chart by F. Nansen (190L)
presented the firs‘t general idea of the complex bottom relief of the
Barents Sea. The next mile stone was the bathymetric chart by N. N.
Zubov (1931) which ir,?.s already based on the data from Soviet expeditions
(fig. 13). The char‘t\'.\ made it possible to single out the basic elements
: of bottom relief of t}}[e Barents Sea and later, to make an attempt to
present a geological interpretation of the relief (M. V. Klenova, 1933,
1935). Further studies of the relief conducted by the Laboratory of

Marine Geology of the Polar Institute of Fisheries and Oceanography (P.
S. Vinogradova, 1957), specifically the echosounding survey, disclosed

a number of details lacking on the preceding charts due to a limited
number of measurements, but they did not alter the basic character of
the main elements of bottom relief. The elements are as follows: the
banks of the southern part of the sea - the Kanin, Murman and Goose
banks (Kaninskaya banka, Murmanskaya banka, Gusinaya banka); the Nord=
kapp Trench, (Nordkapskiy Zhelob); the Central Depression (Tsentral'-
naya vpadina)j the Western Trench (Zapadnyy Zhelob); the Northern Shoals
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of Novaya Zemlya (Severnoye Novozemel'skoye melkovod'ye); the Central
Elevation (Tsentral'naya Vozvyshennost!); the Bear-Spitsbergen Shoal ;

R T R GBI

(Medvezhinsko=-Shpitsbergenskoye melkovod'ye); the Persey Elevation
(Vuzvyshennost'! Perseya); the Northern Plateau (Severnoye plato); and a
sloping elevation between the Western Trench (Zapadnyy Zhelob) and the
Ceniral Depression (Tsentral'naya vpagina), the Central Plateau (Tsentral'-
naya Plato); the Pechora Shoals or Shallows (Pechorskoye melkovod'ye) and
Pre<Novaya Zemlya Trench (Prinovozemel'skly Zhelob) (fig. lh).1

The typical features of the continental shelf of the Arctic Ocean are more

: or less extensive bottom depressions in a general meridional direction

between which the continental shelf declines toward the north. Within

the limits of the Barents section of the continental shelf the feature

is manifest in the form of depressions to 350 to LOO m in the central /67

part of the sea - namely, in the Central Depression (Tsentral'naya
vpadina), the Northeastern Depression, the Franz-Viktoria Trench (Zheloba
: Frants-Viktoriya) on the west and in Polar Basin Bay (Bykhta Polyarnogo

basseina) in the east of Franz Josef Land (Zemlyn Frantsa Iosifa),

lrne bathymetric chart (fig. 1ly) was based on P. S. Vinogradova's chart
to lat. 78°30 N and on the chart of Morskoy Atlas (vol. 1, plate 8,
1950) for the northern section of the Barents Sea and the slope of
Arctic Basin.
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In the southern part of the Barents Sea the direction of relief features
is determined by the northeastern slope of the Fenno~Scandinavian Shield.
All the other relief features between the south island of Novaya Zemlya,
the Vaygach and Pay-Khoy islahds s on the one side, and the Kanin and |
Kola peninsulas (_poluostrov Kanin and Kol'skiy poluostrov), on the 6ther
side, extend in a northwestern direction. On the eastern Murman the
metamorphic complex of the Fenho-Scandinavian Shield is interrupted in
the sea and the depth reaches rapidly 100 m, but detailed measurements
(P. S. Vinogradova, 1957) demonstrated that a series of underwater
mounds stretch along the coast., Also the underwater elevation of Kildin
and Rybach'ya Shoals (XKildinskaya and Rybach'ya banki) are stretched out

in northwestern direction.

The Rybach'ya Shoal or Bank, separated from Rybachiy Peninsula (poluostrov
Rybachiy) by a relatively deep trench, is bounded in the north by the
sastern branch of Nordkapp Trench (Nordkapskiy Zhelob), To the north of
the Kanin Bank,which is bounded by a 100 m isobath, stretches the Murman
Shoal (Murmanskoye melkovod'ye) in the same direction to a depth of 150 m
and the Murman Bank (Murmanskaya banka). 7Their spurs, at depths
exceeding 250 m reach the area of the Western-Bear Trench (Zapadnyy-
Medvezhinskiy Zhelob).

In addition to underwater mounds stretched in northwestern direction
there are several depressions stretched in the same direction on the
extension of the Nordkapp Trench., These depressions lie between the
coast of Kola Peninsula (Kol'skiy poluostrov) and the elevation of the
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Kanin Bank on the extension of the Kanin Nose (Kaninskiy Nos) and the
Murman Shoal (Murmanskoye melkovod'ye).

TR

Farther to the west the basic element of bottom relief is the Nordkapp

or Norwegian Trench. The deepest part of the trench (with deptha

exceeding 350 m) adjoins the Nordkapp where an igolated and slightly

elongated depression is formed in a northwestern direction. 81l
farther to the west, the bottom relief bacomes exceptionally complex

but the section lies beyond the limits of the Barents Sea reglon that
has been investigated - i.e. on the line Nordkapp-Bear Island (Nordkappe-
Bjfrmgya or Nordkapp-Ostrov Medvezh:l.y).1

The deepest section of Norwegian Trench, which is located within the
confines of the Barents Sea z2nd is adjacent to the noast of Finmarken
on the northeast, northwest and north, is swrrounded by elevations

approximately 250 m deap.

The central depression of the Barents Sea is separated from the Western-
Bear Trench (Zapadnyy-Medvezhinskiy Zhelob) by a flat elevation of the

Central Plateau whose depth is approximately 250 m; toward the north the
1y

he assumed boundary of the Barents Sea-Cape Nordkapp-Beur Island, as a

;. number of other geographical boundaries that have been assumed earlier,

& do not coincide with the geological structure of sea floor, The border

1 baged on the line of depth between the Barents and the Greenland ses,

3 which has been proposed by the Polar Institute of Fisheries and Oceano-
graphy (P, S. Vinogradova, 1957) is more correct because it reflects
not only the hydrological and hydroblological characteristics of the

: area but also the geological siructure of sea floor, This border is
; accepted by A. M., Muromtsev (1953) for a scheme presenting the
divisions of the World Ocean.
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Mateau manges with tho Gentra) Blavation of the lapenta Hea, With
Lnoreave in the quanvity of maaswiumentyd, the Jantral Klevation assumeu
wore and more inbrdoave oontours. Ad can by aeun Loow a ohart (fig. W),
ab prasent the elevation can by conaldored aa gonaleving of WS parte
altuatud abliquely with regpect Vo each other amd alightly elongated in
tha northeagberdy direution, The underwater vallaeys on tha vlopas of
tha Central HElevaulon run in varioua dirwetiona - nuw toward uvha Gentiral
Deprosaion, now toward tha Western Trenchs Tha Cantral Blevatiun s
cunnacted with the Persay Rlavation by a aloping saddla, but its gouthe
aastein section 39 adjacent o tha Cantral Plateauj) during vhe drylag
pariod cf the Barants Shelf hare avidently atretehed & watershed batweaen
the Weatern Trench and the Central Daepresaion, itas direction balng almost

north-gouth,

The northeasterly divectdon of individual gegtors of tha Cential Eloe
vation colncides with the same direction of the alevation of the
Jorbovyye lslands {ostryova Gorhovy) and the northarn island of Novaya
Zemlya, as well as with the Bear<Hopen (Medvezhinsko-Nadeshdinskoye
malkovod'ye). The latter, whoas depth is approximately 100 m, stretohes
i a nearly northegsouth diraction with a slight declination toward the

northeast,
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Mge . Bathymotric Chart of tha Baventy Sea (194l).

M. U, Kassoas
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Thua, moat of the wllef faatures in the ventral saotion of the Narents
Jea have a linear oharacter and, aa haa basn pointed out more than once
(Ne Vs Klanova, 1933, 1935), extend in the predominant divection of the

rooka lying on tha coaat,

In the northern part of the Darenta Sea Plain, the character o.' the
roldaf changas, Kxoept for the Dear=lopen Shoal (Nadveshinsko-Nageshdine
akaye melkovod'ya), which 1a a eontinuation of the easbern parta of
Spitabergen Aivhipelago and the Dear laland (Bigwngdya or ostrov Medvenhiy)
with its rooka abtretohing in a nearly north-gouth direction, all the
remaining bottom area ia covered with a series of depressions and ele-
vations whosa formations are rather iuntrduvate at the first glance. With
more preclde knowledge of' tha relief, the structural charactaristics in
tha area appear more pronounced and we oan see an analogy of the ragion,
with the stmotwre of the Archipelage of Frans Josef Land, for instance.
A8 was pointed out above, the archlpelago ls characterized by an altere
nation of deep straits in north-south and east-west directions which owe

thedr origin to offset faults.

The valleys lying on the bottom of the Barents Sea have a north-south
direction between the Nordaustlandet (Northeastern Land) of Spitsbergen
and White Island (Kvitgya or ostrov Belyy) as well as to the north of
the island on the slope of the Polar Basin, A similar valley is silhou-
etted between the White Island (Kvitgya or ostrov Belyy) and Viktoriya
Island (ostrov Viktoriya). Its extension northward from a shoaling dike
between the islands cuts deeply into the slope of the Arctic Basin,

e TS P R ek e

" v S . I i .
R it 2 S A i i VL i 50 7 AU PV TN+ 2 R T T 0 W AR S



s e mARAsT e S SRR R AR T RS A SR AT ERTENSEITENY Lk st dd bl - \J TRAES SRR

TRANGLYO 1L/69

-

The depreaaion lying hetwean the Vikteriya Ialand (oatrov Viktoriya)

and Alexander land (Zemlya Aleksandry) = that ia, the FranuwViktoriya
Trench = changes ita direction from north=south to sast-wast in the
north and back to nerthegouth in the asouth at ites Junotion with the
ayatem of the Central Depression of the Barsnta Sea. ‘The northern and
aouthern parta of Persey Flavation (Vosvyshennoat! Peraeya), as well as
the undexwater buse of King Karl Yslands (Kong Karls Lana) are stretched

out in an almoat anst-west direction,

The nusber of depth measuraments in the part of the Barents Sea is far
from satisfactory for a perfect concept of its relief. However, the
disclosed trends are well axpressed on bathymetric charts., Further

measurements and geological studies must solve the problem of northward

axtension of the Central Depression of the Barents Sea - namely: whether
it is extended into the Bay of Polar Basin or it is merging with a

depression lying to the west of the elevation of Franz Josef Land on the

southern slope of the Arctic Basin,

The surface of depressions and elevations of the Barents Bea Plain is
undulating, the variations being insignificant, except for the siopea

of elevations where the relief is usually complicated with individual
terraces, underwater valleys and ridges. A great stability of the relief
elements of Barents Sea can be pointed out. On profiles (fig. 15,1) it
is expressed by a similar depth of branching peculiar to one or the

other e¢levation, but on a bathymetric chart (fig. 1) by isobaths running

more or less parallel to one another., The contours of isobaths at
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\ E variocus depths wrepaat one another fairly well., The underwater valleys
4 2 lying betweon separate eluvations and on their alopas are outlined,
Thus, the valley lying betwaen the north island of Novayas Zemlya and

2 the elevation of Gorbovyye Islands (ostrova Gorbovy) is marked by the
¥ 200 m isobath, A similar clearly pronounced valley separates the
Gusinaya Shoal or Bank together with the shoal connecting it with Goose

)

Island (Qusinaya Zemlya) from the Northern Kanin Bank (Severo=Kaninskaya
banka), the Kanin-Kolguev Shoal (Kaninsko-Kolguyevskoye melkovodt!ye) and
b ; from the base of Kolguev Island (ostrov Kolguyev). Both of the valleys
_é ; seem to merge with the Central Depression of the Barents Sea. The

undexwater valley lying between the Northern Kanin Bank and the Murman

: Bank converge with the southern end of the Central Depression. A

0 E number of valleys can also be noticed on the southern slope of Murman
Bank in the region of Rybach'ya and Finmarken Shoals (Rybach'ya and
Finmarkenskaya banka) where the slope of valleys is directed toward the

eastern branch of Norwegian Trench and toward the northern part of

Varanger Fjord (Varangerfjord).
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TRANS130 17/7

; E It is noteworthy that the branching of underwater slopos occurs at
§ | cartain depths in the entire Barents Sea area, notably from 100 to 200

] My

' On the Bear-Spitsbergen Banks (Medveshinsko-Spitsbergenskoye m,.) the
undervater valleys are defined with an exclusive clarity as to the iso-
baths on the slope of the West Spitsbergen Island (Vestspitsbergen) with
its deep and wide fjords. It can be readily seen that with the lowering
of sea level by only 100 m the entire Bear=-Spitsbergen Banks (Medvezhinsko-
Spitsbergenskoye m.) becomes one island with dcep fjords (Isfjorden,

3 Bellsund, Horasund, Sfrkapp Trench, a fjord to the north of the present

Bear Island (Bjgrngya or ostrow Medvezhiy)) directed toward the Greene

land Sea Depression and having less deep bays on the eastern side,

In order to compare the bottom relief of the Barents Sea with the relief
of the Russian Platform, we prepared a schematic profile (fig. 15.1)

along the 3Lth meridian of the Dnepr Basin (River Psel) across tie spurs

? of the Central Russian Highland, the Valday Highland (Valdayskaya vozvy-

shennost'), Tikhrinskaya Oryada, Shokshinskaya Oryada in Petrozavodsk

area, Kandalakshskiy Bay (Kanialakshskiy zaliv), Kola Peninsula (Kol '‘'skiy
Poluostrov) and Kil'din Islard (ostrov Kil'din), which was plotted in an

axaggerated scale to make it correspondingly analogous to the profiles

of the Barents Sea, If the ratio of wvertical and horizontal scales is

TR A g

1:500, the relief of the Russian Plain with its sloping highlands is

analogous to the relief of tha Barents Sea platform (fig, 15.2).
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TRANS 130 18/71

Typical are the undulating surface at various depth levels, maintained
depth of branching for each positive relief element and complicated
cuaracter of slopes, which is underscured by the direction of profiles
along meridians without accounting for the actual extension of relief
elements, Steeper slopes, which as a result of the distorted scales
approach the vertical, can be seen in the areas characterized by fractures
on the northern slope of Shokshinskaya Gryada, at Kandalakshskiy Bay

(K. zaliv), on the northern slope of Kola Peninsula (Kol'skiy poluostrov)

and on Kil'din Island (ostrov Kil'din).

As had to be pointed out more than once, the Central Depression of the
Barents Sea and the Northeastern Depression to the north of the former,
which farther merges with the Polar Basin Bay (Bukhta Polyarnogo
basseina), represent a very old structural element of the earth's surface,
We consider it as the northern extension of the Caspian~Pre-Ural Flexure
(Kaspiysko=Predural'skiy progib) (1948), which is extended also south=

ward toward the Indian Ocean and its boundaries.

N. S, Shatskii (1948) considers the flexure - i.e. the East Russian
Flexure Zone - as a complex structure of the highest order unifying a
series of synclines and antisynclines whose development started by the
end of Devonian age. According to N. S. Shatskii, in the Devonian ége,
the entire structure of the Russian Platform was almost exclusively
determined by the general East-West structures. During the folding of
the East Russian Depression, which was especially intensive in the
Carbonaceous period and continued in the Permian epoch, the East-West
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TRANS=130 19/71

structures assumed a subordinate significance, To a degree they appeared
by the end of Permian epoch and in the Triassic period, but, on the
whole, in the Mesozoic and Cenozoic eras continued a deep sagging of the
East Russian Zone - namely, the Pre-Caspian Depression and the Volga
Syncline,

N. S. Shatskii assumed that the flexure is gradually wedging toward the
Kama Basin, However, the compilation of data obtained from drillings

(A, A. Bakirov, 1954) shows that the Kama-Pechora (Kamsko-Pechorskaya),
the Saratov-Ryazan' (Saratovsko-Ryazanskaya) and Pre-Caspian depressions
form a series of formations stretched out in a general north-south ‘
direction and having several bends which seem to bypass individual ledges
of a crystéllic foundation. The depression system can be readily cone~
tinued northward across the neck of the White Sea (Gorlo Belogo Morya)
toward the Central Depression of the Barents Sea. This pres nts a possi-
bility to talk about a continuous chain of features which at places
deviate from north-south direction by projecting blocks of crystalline
foundations - which are evidently the remains of ancient East-West

structures,

It can be mentioned that, according to the distribution of magnetic
anomalies, A. D. Arkhangel'skii (1937) established the presence of the
same trends in the pre-Cambrian layer and pointed out that the east-west
system is older and that the north-south system bends around it., On
the Kola Peninsula (Kol'skiy poluostrov), however, the northesouth for-

mations of Archean rocks appear to be older, while the northwestern

R I RIS N ey e e 21 LD AN s s At
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TRANS~130 20/72

formations are patterned after the Proterozoic foldings (the Baykal or
reef-shaped, according to N. S, Shatskii).

As was pointed out by A, P. Karpinskii (1919, 1939), a characteristic
feature of the structure and development of the Russian Platform is the
alternation of basins extending in a nearly east-west direction with the
basins extending in nearly north-south direction (p. 123). According to
A, P, Karpinskii, the greater part of the dislocations on ths Russian

Platform are associated with alternation of northesouth and east-west

k- ; depressions, In the relief of the Barents Sea Plain these structural

features are also expressed clearly enough.

All the other relief elements befiween the south island of Novaya Zemlya,
Vaygach and Pay-Khoy, on the one side, and the Kanin and Kola peninsulas
}- (poluostrov Kanin and Kol'skiy poluostrov), on the other side, are

- | stretched out in northwestern direction. As is known, the pattern has

k: a reef-shaped folding on the Varanger (Varangerhalvgya) and Rybachiy

& : peninsulas (poluostrov Rybachiy), on ostrov Kil'din, the Kanin and Timan,

R

The underwater elevations that are stretched out in northwestern direction

s
T

w§ along the coast are, of course, composed basically of old, undoubtedly,
i pre=Cambrian rocks and have a common origin with the remains of reef-

rock foldings of Varanger (Varangerhalvgya) and Rybechly peninsulas and

s

2

Kil'din Island (ostrov Kil'din). During the later geological processes

I
S R S

they were intensely levelled off and covered by clayey sediments, or

possibly, by glacial formations,
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§, Thus, the weak marks of pre~Cambrian foldings that stretch along the
’ % northeastern and northern slopes of the Fenno-Scandinavian Shield can
: be traced from the Timan«Kanin zone throughout the entire system of
| the relief elements described above. The existence of an older north-
.i south flexure is expressed in the system of relief elements in the form
;-‘J of a valley stretched in northwestern direction, which has been possibly
used in a regression stage of a great river flowing from the Russian
‘ | Plain (the predecessor of Severnaya Dvina).
; .' During the Caledonian period of tectogenesis the basic folding occurred
; to the west of the Bering Sea Platform, but the traces of Caledonian
‘ movements are also found in its southern and eastern sections,
, The Caledonian foldings, which to the west of the Fenno-Scandinavian
s} Shield are streiched out in nearly north-south direction, cut off the
; Proterozoic folds and proceed, in the north, along the west coast of
Spitsbergen, It is interrupted by the Western-Bear Trench (Westerne
° Medvezhinakiy Trench), which is evidently a newer relief slement dise
l seoting the old folds, The Caledonian foldings of Noxway have renewed
the system of north~south formations of older periocds. On land there
« is only one place where at the present time one can find Caledonian foldas
i" intersecting the preceding reefwrock formations - namely: Filnmarken and
Varanger peninsula (Varangerhalvgya). Here the north-aouth formations
; deviate alightly toward the northeast and the Caledonian movements re-
shape to a degree the older foldings. The process is accompanied by
nueorous fractures, faulta and overthrust foldirgs, A relatively
-
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TRANS~130 4 ' 22/72

unstable region is formed here. The coastal contours and bottom relief
become extremely complex, The formation of bottom relief in this region
which is determined by a system of numerous fractures and faults, is
elucidated by O. Holtedahl (1940).

/13

On Spitsbergen the Caledonian folds preserve north-socuth and north-
easterly direction. The latter is determined here, evidently, by the
western edge of the Central Barents Sea Platform, The Caledonian move-
ments also reshape to a degree the oldest rocks of the Nordaustlandet
\Severo-Vostochnaya Zemlya) where the foldings and the degree of meta~
morphosis of rocks become gradually extinguished from the west coast of
Spitsbergen eastward (K. Sandford, 1950), The northeasterly formation
have been preserved in the bottom relief of the Central Elevation. As
vas pointed out above, only weak traces of Caledonian folds are found
on the Northern Ural Mountains and on Novaya Zamlya, which at times
reflect only interruptions of sediments. "In the southern section on
Kanin, Pay-Khoy and on the south island of Novaya Zemlya it is subordi-
nated to northwesterly formations of oldeyr folda. Fayrther to the north,
the shoals (melkoved'ys) adjacent to the North Island of Novays Zemlya
in the area of orbovyye lalands (ostrova Gorbovy) and partly on Gusinaya
Shoal can bs considered as the remains of Caledonian folda., These
Caledonian elevations served as a source of material for the Silurian
Sandatones and conglomaratos of the North lasland of Novaya Zemlya. They
vere evidantly formed along the eastern edge of the Cantral Barents Sea
Platform, limiting from the east the asyatem of the oldest northesouth

depressions,
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A b

Q? % As on the Russian Platform, the formations of the oldest reef-rock for.
v mations which are stretched out approximately in a east-west direction

¥ have bsen replaced by northe-south and northeasterly formations of

;% Caledonian structures. By the end of Caledonian period, a general rise

of the Russian Platform took place, as one can see when examining the

ﬁ | geological structure of the Barents Sea coast, also the western part

of continental shelf, which is now covered by the sea, was subject to

% : a continental regime.

‘ In the Devonian period began the sinking of the eastern part of Russian

L“ Platform, which continued to the end of the Paleozoic Era and was

accompanied by a widening of the continent along the Baltic Shield, In

g ‘ analogy with the Russian Platform, one may think that the tendency to=-

é ward rising was also preserved to the northeast of the Baltic Shield

‘§ ; within the limits of the southern part of the contemporary Barents Sea

§ % and contiguous to the Baltic Shield of reeferock formstions,

o :

ji 2 In further stagas of development the north-south pattern, which was well

%g ; pronouniced in the Hercynian folding of the Ural Mountaing, was subordiw

ﬁg | nated to the direction of older structures in the Barentas Sva floor,

3; ] which were stretched out in northwesterly direction in the south and 4in

% g northeasterly direction in the north and which led to a typical folding

:§§ ‘ of the entire system of the Polar Ural and the foldings of Novaya Zemlya.

The Heroynian foldings of Novaya Zemlya are slightly reflected in the
system of Centmil and Northeastern depressions.
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TRANS=130 al/73

On the Barents Sea floor the traces of Heroynian foldings that had
formed the two islands of Novaya Zemlya are wealkly pronounced. Botween
the eastern edge of' the Centrual Barants Sea Platfurm and, evidently,

the rigid structure of the Kara Sea (Karskoyas More) floor, the Heroynian
foldings bend eastward and, interlocking with the foldings of Severnaya
Zemlya - acocording te V. S. Tokarev - penetrate into the Polar Basin.

In the Post-Hercynian period, when the north-south pattem in the deaepeat
depression of the Russian Platform was again replaced by the east-wast
pattern and the area itself was displaced toward the south and southeast,
the sagging affected the northw :stern portion of the Barents Sea, whare
its traces have been preserved on Spitsbargen in the form of thick layers
of Triassic and‘Jurassic sediments. Also the southeastern portion of

the sea, which adjoins the Pechora Depression (Pechorskaya depressiya)

and i3 filled with Mesozoic sediments, was subject to sagging.

Thus we single out elements of various ages in the structural composition
of the Barents Sea Platform (fig. 16). The most important and oldest
structural element is the central flexure of the Barents Sea which
coincides with the system of its relatively deep depressions. In the
southern part it adjoins the Pechora-Vaygach Depression which cvidently
appears to¢ be a later formation bhecause its axis coincides with the reef-
shaped foldings. The southern portion of the Barents Sea with its system
of sloping elsvations and depressions having a northwestern direction is

assigned by us to the area inherited from the Proterozoic foldings. It

could be pointed out that in the southern portion of the Barents Sea,

/T
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TRANS130 27/15

The Heroynian foldo locking the Ural-Novaya Zemlya geosynclinal area
came aoross the rigid structwes of the Barents Sea floor, which had
basn formed earlier, and so we cannot find more or less dependable traces
of the foldingas. It 18 possible that during the period the movements
on the Barents Sea floor, as w2ll as in the areas of Kanin, Timan and
Novaya Zemlya, ocsurred ii. the same direction as in the case of Cale-

donian movements,

In the northern section of ths Barents Sea, an area of Tertiary move-
ments, notably of the disjunctive type, stands out. This is the oldest
gsection of the Barents Sea Flain wlich began to sag in the Juressic
period, Evidently, the sagging was accompanied by fractures and basalt
eruptions, continued to the Quaternary period and is continuing also at
the present time ~ though in a more quiet way - in connection with the

formation of the deep depression of the Arctic Ocean,

New fractures bound the Barents Sea floor from the side of Kola Peninsula
(Kol'skiy poluostrov) and Finmarken, as well as near Novaya Zemlya,

along the coast of Franz Josef Land and Spitsbergen Archipelago., They
undoubtedly exist at places on the sea floor, reflecting on echograms

in the shape of steep banks, as for instance at the west end of Goose
Shoal (Gusinaya banka), in Pre-Novaya Zemlya Trench (Prinovozemel'skiy
Trench) and in other places (P. 8. Vinogradova, 1957).

Comparisons of the history of geotectonic development in the Russian
Platform and the continuation of the latter northward under the Barents

Sea floor shows with a complete obviousness that shifts from northesouth
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TRANS=130 28/75

to east-west patterns are general in character. V. V. Belousov points
out (1954) that despite the failure of many attempﬁs in "geometrizing"
the structure of earth's surface, "certain geometric rules in the
structure of earth's crust exist and they cannot be eliminated altogether

from the account." (Page 11).

The analysis of bottom relief in the Barents Sea area and in other basins,
the Caspian Basin ifor instance, raise an essential problem - namely:

the structure of the so-called "intersections", i, e. the intersection
areas 0f north-south and east-west patterns of elevations and depressions.
As we already had to point out,l within the confines of the Caspian Sea
one can see that deep depreassions are formed at the intersections of two
gzones of depressiovns, as for instance the South Caspian Depression; a
complex system of relatively small foldings, which leads to a great
complexity of sea rottom, is formed at the intersection of the elevation
of Caucasian Mountains with the northwestern and north-south patterns of
Caspian Depression, One can think that it is in such lntersection areas
where the crystalline foundation ind the lower structural layers of
sediments are subject to stresses in wvarious directions, which ocours

in platforms as well as in geosynclines and leads to a considerable
structural complexity of the areas. Zvidently, in the latest stages of
geotectonic development such areas are characterized by a maximum of

mobility.

Conference on tectoniocs of the Alpine geosynoclinal area of the USSR
fror September 1l to 20, 195k,
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-

In the Barents Sea one can find such a typical "intersection'" in the
southwestern part - Finmarken and Varanger Peninsula (Varangerhalvgya),
as well as in the adjacent section of sea floor. Here a seam of Cale=
donian folds stretching in nearly meridional direction are found to-
gether with northwesterly formations of older reef structures. It is
not by chance that a fracture whose character is evidently reminiscent
of the fracture associated with the formation of the northern part of
the Atlantic Ocean (A, V. Peive, 1945) did occur along the seam. Along
the line of the fracture, a flexure of the sea bottom occurred on the
slope, extending from the continental shoal of the Barents Sea westward
to the great depths of the Oreenland Sea.

/16
The absence of traces of the Caledonian foldings on the slope between

Finmarken and Bear Island (Bjdrngya or ostrov Medvezhiy) appears to be
rather puzzling. One may, evidently, think that this is associated with
incomplete investigation of the bottom relief, Also geophysical investi-
gation are needed in this case - investigations which would enable us to
slarify the geological atructure of Skandika G. De (eer ~ the contemporary
OUreenland Sea.

In the northern part of the Bering Sea the meridional pattern of Cale-
donian folds is cut off by the descending continental shoal of western
depression of the Arctic Basin, The investigation of bottom relief to
vhe north of Fransz Josef Land along the slope of Arctic Basin enables us
to elucidate the character of the contact, Undoubtedly, the combination

i of north-south and east-west fractures, which has created a network of
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straits in the Franz Josef Archipelago, is genetically associated with
the lowering of bottom in the western section o: the Arctic Basin, Here,
as in the west, an unstable zone has been formed, which may possibly be
associated with the fracture determining the direction of the edge of
the Barents-Kara Shelf that runs parallel to the Verkhoyansk folding

of the Lomonosov Ridge (ANII, 1954).

In analogy with mountain regions, of which a concept of specific forms
of tectonic movements causing a rise and rejuvenation of the relief of
old structures (N. I. Nikolaev, 1954) is being developsd at the present
time, it can be assumed that the origin of the Barents Sea is associated
with movements having opposite signs but being analogous with respect to
their character. When the lowering of the North Atlantic and Arctic
oceans took place, the Barents Sea Shelf was also sinking, but, in line
with observations in the areas of ancient mountain formations, the rate
at which the various structures sank was different, i,e. the lowering
vas subject to differential movements. This ultimately led to the preser~
vation of reef elements on the sea floor, which are associated with geo-
logical structures of various ages and has determined the complex
bottom relief of the Barents Sea., Further, the positive elements of
bottom relief appeared to be coordinated with mountain structures of

various ages.

The characteristics of bottom relief of the Barents Sea, which were
discussed above, had been inherited from its past geological history.

The present stage in the development of the relief is characterized by
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TRANS=130 31/76

the presence of underwater terraces and submerged coastal lines. As we
already had to point out, the old coastal line of the Barents Sea that
is most clearly proncunced (M. V. Klenova, 1931, 1939, 1948) is found at
a depth of approximately 180 m in its eastern sector and approximately
220 m in the western section, the mean isobath being 200 m, This old
coastal line and the underwater terrace serves as a favorite place for

the accumulation of commercial fish, the cod for instance.

The presence of the old coastal delineation at the depth was established
in 1931 on the basis of a thorough analysis of bottom relief (but not
along the 200 m isobath, as it is assumed by A. P. Lisitsyn, and G. B,
Udintsev, 1953) which makes it possible to detect clearly pronounced’
projections at depth even with the aid of a small number of measurements,
which is in addition, accompanied by the accumulation of large fragments
of rocks and outorops of rocks occurring in their place of origin., This
was found on the slope of Goose (Gusinaya banka) (fig. 17.1) and Bear
Shoals (Medvezhinskaya banka) (fig. 17.2) and confirmed by numerous echo-
soundings which were recently carried out by the Laboratory of Marine
Geology PINRO. The axtension of the 200 m isobath that is seen in the V-
shaped curve (1931) serves as an illustrative example of the typical

relief feature.,

Also the underwater terrace or the surface of leveling is clearly pro-
nounced at a depth of 70 m, notably in the southeastern part of the sea,
where it also serves as a place for the accumulation of commercial fish

and good catches,
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TRANS-130 33/78

As can be seen from the bathymetric chart (fig. 14), the 200 m isobath,
as in the case of earlier bathymetric charts, is characterized by a
maximum sinuosity. This, undoubtedly, indicates a rather long period
during which the Barents Sea was confined within these limits, and a
relatively rapid transgression cf the sea to the present day boundaries
during which the relief of coastal areas could not become leveled. The
character of relief within the bounds of the 70 m terrace, on the
contrary, shows that either the transgression was extremely slow in the
areas or thej were subject to more than one leveling and submergence.

The latter supposition is more probable.

The presence of two main underwater stages on the Barents Sea floor we
can see is the reflection of two mile stones-in the history of Quaternary
period, which is associated with two glaciations whose vestiges are most
clearly discernible on the Russian Plain (M. V. Klenova, 1939).

In his review on the Quaternary period of the Arctic, V. N, Saks (1948)
presents a table of Quaternary sediments in the western part of the
Soviet Arctic, including the coast of the Barents Sea; the table is

based on a more complete survey material,

In his study (1948) V. N. Saks objects to the view that the submergence
of the coastal line of the Barents Sea to a depth of spproximately 200 m
occurred in the maximum glaciation but the submergence of coastal line
to a depth of 60 to 70 m to the last glaciation., Besides, he remarks
that during the Zyryanian Glaciation (Zyryanskoye olsdeneniye) sea level
was higher than at the present time because the glaciers descending from
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Novaya Zamlya to the lower reaches of the Pechora River and Kolguyev
Island (ostrov Kolguyev) brought materials characteristic of subaqueous
deposits. According to V. N, Saks, the Pay-Khoy was inundated during
the time., However, V. N, Saks mentions that in the epoch following the
Zyryanian Glaciation a regression of sea took place along the entire
Siberian coast, During the time, the rivers penetrated deeply into the
sediments of glacial epoch, forming underwater beds to a depth of 50 to
60 m (V. N. Sake, 1948, p. 72).

According to V. N, Saks, the formation of Novaya Zemlya straits, the
proliv (strait) Karskiye vorcta for instance, had occurred during the

glaciation maximum in the place of an old river valley.

In a later study, V. N. Saks (1953) ascribes the vestiges of the oldest
coastal line, which was detected by us at a depth of 180 to 200 m, to

the epoch of Zyryanian Glaciation, to which, in his opinion, also the
formation of the sand-covered layer of sediments in the Arctic Ocean muat
be appertained. Judging by the radiocactivity in sediments, the period
characterized by a low coastal line ended 30 tc 35 thousands years ago.

However, on the basis of new data, we are inclined to ascribe the old
most clearly pronounced coastal line on the Barents Sea floor near the
present 200 m isobath to the time of glaciation maximum. The supposition
is supported by the indentation of the slopes between 100 m and 200 m
isobaths, which may be associated with a erosional remnants of land denue~
dation agents. Besidos; the surface of the coastal plain was undulating
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and, not abraded, submerged at a relatively rapid rate. This could
happen as a result of eustatic rise of sea level associated with the
melting of glaciers of the maximum glaciation.

The boreal transgression following the glaciation reached a heignt of
100 m above the present sea level and was accompanied by the appearance
of warm~blooded fauna. It is possible that one of such transgressions
was the White Sea transgression that rose 4O m above the present sea
level and was mentioned by M. A, Lavrova (1937) as pertaining to the
White Sea and the Pechora.

The submerged coastal line or the surface that had been leveled to 70

to 100 m (fig. 18) corresponds to the last great glaciation. The bottom
relief above the depth differs considerably from deeper areas by its
leveled surface. Sharp shifts in depth are absent here; even on a
distorted scale (fig. 17.2) the bottom surface is only slightly undu-
lating. Only a very thorough analysis enables us to detect the traces
of the Pechora valley and other large valleys on this surface, which are
very clearly pronounced on the relief between 100 and 200 m, This is a
consequence of repeated alternating {ransgressions and regressions., The
reason favoring the great age of the coastal line near the 200 m isobath
is also the presence of completaly abraded (rounded) stones found at cone
siderable depths, while at smaller depths a fresh material predominates
(M. V. Klenova, 1939).

/79
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Fig. 18, Fluctuations of Barents Sea Level in the
Quaternary Epoch,

1 -- maximum glaciation Q3; 2 -~ interglacial
transgression (borual); 3 -- last glaciation = Qi
l, == late glacial transgresesion; 5 == regression;
6 -- postglacial transgression; 7 == regression
and contemporary transgression.
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associated with the rise of land,

X-axiss 250 thousand years 200 . « + »

P




RO AV TN ORI

et o™

TRANS-130 31/19

One cannot agree with the suggestion of V. N. Saks that the old 200 m
coastal line pertains to the period of Nso-Quaternary (Zyryanian,
according to his terminology) glaciation. There i3 no need to associ-
ate the formation of the old coastal line with the coarse-grained
sediments found in the Arctic Basin,

A simple arithmetic counting demonstrates that if the sandy depth level
has been formed LO thousand years ago, the rate of sedimentation should
have been 6 mm a year. During the time, severel transgressions and
regressions have taken place and tharefore, assuming that the coastal
line is so young, one must admit that the contemporary movements in the
Barents Sea area occur at a very great speed, exceeding on the average
even the speed of movement of folds in the Caucasus where, according to
the majority of investigators, the average speed of movements does not

exceed 1 to 2 mm a year.

V. N. Saks points out a limited contact of the Arctic Oce&n with the

Atlantic Ocoan during the formation of sand deposits. However, a complete
drying of the Barents Seou was nct necessary for limiting contact; the

presence of thick ice ridges sliiding into the sea from Greenland, Fennoe
Scandinavian Shield, Novays Zemlya, Spitsbergen and Frane Josef Land /8¢
would suffice, A final solution to the question on the age of sulmerged
coastal line of ths Barents Sea can be achieved only after thorough
investigationa.
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If the "Sartanian" (Sartanskoye) glaciation of V. N, Saks, which, he
thinks 1s charasterized by the "gray clay depoaita" in the Barents Seu,
is considered as the last stage of the Nao-Quaternary glaciation {Valday
Gl.), it should have taken plana 10 to 12 thousand years ago. The poate
glacial transgreosion, pertaining to the Tapes perdod 000 to 8000 years

ago did not rise higher than 6 to 1% m above the present scu level,

Later, according to V. N. Saks (fig. 19), began the general uplift of
the Arotlc which, he thinks, is reflected, as stated by M. M. Ermolaav
(1948), in the sedimenis of the Arctic Ocean and the Kara Sea (Karskoye
more) by an inoreased quantity of manganese. Thus, the main periods of
the Quaternary history, which have been established for the North Europe,
are also found within the confiuesof continental shelf of the Arctioc
Ocean and the portions of land adjacent to it. However, thu question

on their duration and the absolute ags of one or the other period is not
yet clear. In order to find a final solution to the question, there is
needed not only a thorough investigation of depoasits in the Arctic Ocean
but also the deposits of its marginal seas. Such investigations must
be, first of all, carried out in the Barents Sea., Here they will enable
us to compare not only its history with the history of the entire Arctic
as a whole but also to resolve a number of disputable questions on the
Quaternary geology of the North European part of the USSR of which no

postulations of general acceptance exist to the present time.

As can be seen by examining the geclogical structure of Barents Sea

coast, in the Post-Hercynian epoch, the segment of the earth's crust has
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baen davelopad in accondange with the platform typa, axeept for the weab
coaat of Spitebergen and, posaibly, the underwater slope adjacent to itb
(4s Frabold, 1950). By the end of Tertlavy pariod, in connaotion with
the 1lswering of the northarn asectlon of the Atlantic Ogean and the
formation of the Uveenland Soa and the weatern depression of the Arotie
Daain, the pattorna of old movemanta rauppeared in the Barenta Ssa Plain,
The fractures and aubaidences accompanying the movemants led to the
panatration of Atlantiec waters and the emarganse of a basin prevceding
the contemporary Darenta Sea. This ccowrred, evidently, aa varly as in
the Mid-Quaternary period. The preasent day poaltion of the old coastal
linag on the Bareats Sea floor does not parmit us to talk with a completa
conviction of its earlier boundaries becsuse the individual seotiona oy
the sea floor and ceoast have heen subleot to differentisl movemanta,
Novaya Zemlya, for instence, rose to a height of not less than L0 m,
but the corresponding terraces on the Kolguyev are at a helght of 70 m,
on the Pay=-Khoy amd Noith Ural at a haight of 120 m, On the average

the lowering of sea level could reach 70 to 100 m at the tima, which
ocoinoides with indications by V. N. Saks for eastern segments of the
Arotio. During the regreasion period, tha coastal secticona of the
Barents Sea had the form of a strandflat plain which were intersscted
only by the valleys of great rivers (the Pechora and, probably, the
Severnaya Dvina flowing from the neck of tha White Sea, i.,e. Gorlo
Balogo Morya).
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T™he rleing of Barents Sea coast ls ¢. a differantial type. Tho moat
ehargotio rioing takes place un Novaya Zemlya and one may think that

the rise of Novaya Zemlya is accompaniad by subsidence in thes trench

at Novaya Zemlya (Prinovosemel'skii shelob) and in the Pechora Dapression.
As 13 known, the subaidence of the latter began as early as in the
Yurasaio perdod and it waa reflected in the acoumulation of relatively
thiok layers of Nasomolc daposits. The subsidence is continuing at the
prasent tiwme, OGeomorphologloal observations gshow that in the area of

the Pechora ovvast the terraces are less clearly pronounced than in other

coastal seotiona of the Barents Sea.
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Fig. 19. Paleography of Barents Sea Area
(according to V. N. Saks, 19u8).

A--early Quaternary epoch, the time of greatest re-
gression of the sea; PB-~periocd of maximum glaciation;
B=-Sanchugov (interglacial) period; F==period of
Zyryanian (Zyryanskoye) glaciation; £l--Sartanian
(Sartanskoye) period; E--postglacial period; l--water
expanses; 2--ice caps or continental glaciers; 3--
mountain-valley type glaciers; L--rivers; S-~directions
of ice movements; 6-=plains; 7--low plateaus; 8--high
plateaus; 9--mountains of medium height; 10--high
mouniain relief.
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This is suggested by consolidation of material with depth in columns
(Ta. V. Samoilov and M. V. Klenova, 1927), as well as by the intensive
erosion of K lguyev Island (ostrov Kolguyev) and the disappearance of
other islands that had existed here, evidently, not so long ago. In
analogy with the more eastern areas, the erosion and destruction of
islands is sometimes thought to result from the melting of permafrost.
This of course does take place; however, the sea actions with respect
to the transfer of products created by thermal abrasion would not have

assumed such an intensity, if a slow sinking of bottom did not occur,

Evidently, the Western Trench, adjacent to the slope of Greenland Sea,
the Norwegian Trench and the entire northern section of the Barents Sea,
where numerous fractures have created a complex pattern of depressions
and elevations, as well as the straites of Franz Josef Land, must be

considered as sinking areas.

The problem of contemporary movements occurring on the Barents Sea floor
will be re-examined after the discussion of morphologic areas of the
floor and the elucidation of thickness and stratification of tontemporary

sediments,
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Chapter IV
INVESTIGATIONS OF BARENTS SEA SEDIMENTS

The investigation of sediments in the Barents Sea, as well as in other
polar seas, can be divided into two periods - very unequal as regards
the quantity of material and the quality of its collection and processing.

The first period ending before World War I, 1914-19i8, is characterized
by individual information as to the type of bottom, which was scattered
through .the records of expeditions, fragmental special collections and
laboratory analyses of collected samples; the number of the latter
investigations which were carried out mainly by foreign expeditions was
small, the methods of processing the material were different and the

results of investigations could not be well compared,

The second period of investigations of the Barents Sea sediments began
in the Soviet period. Oceanographic work on a large scale, utilization
of the Northern Sea Route, the development of fishing, mainly trawling
in the Barents Sea, raised new, great practical and theoretical problems
concerning the studies of sea floor and made possible the collecticn of

a large variety of material.

Most of the material was collected and processed by a single method
worked out and tested prior to systematic studies (M, V. Klenova, 1926)
and later coordinated with the organizations concerned and introduced
for wide application (Instructions in Marine Geology, 1733). This made
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possible the comparison of results and the utilization of colleotions
made by various persons or expeditions, in various years and processsd

by various analysers,

The oldest data with respect to the Barents Sea floor are found on
navigational charts and in sailing directions. Undoubtedly, the seamen
furrowing the Barents Sea in sailing vessels calling on Grumant (Spivs~
bergen), Novaya Zemlya, Vaygach and Kolguyev knew the sea floor at

anchor locations,

F. Litke (1828), who pointed out the need for bottom investigations “in
lcy seas" where " a circumstance skipped without use or ignored may cause
irreparable damage....", does not forget to mention the type of bottom
in his hydrographic studies dealing with the Murman coastal belt (Murman-
skiy bereg) (at Lapland), Some of his remarks have been preserved in

successive issues of sea charts up to the time of Soviet productions.

Indications as to the type of bottom are also found in the charts of
British Admiralty, in German fishing maps, etc.

One of the first expeditions that collected and investigated the present
deposits in Arctic seas was the Norwegian North Atlantic Expedition of
1876-1878, The samples of the expedition collected mainly in the Green- /104
land Sea and only a few in the western portion of the Barents Sea were

andlyzed by L. Schmelok (1882),

In hig gtudy L. Schmelck lists stations with typical sediments, The

classification represents mainly the samples of individual forms of
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rhisopoda, chemical analyses determiningthe compoaition of sediments
which are soluble and insoluble in salt water, tha caloium carbonate,
ferric oxide and ferrous oxide content, The ratiocs of various ferrio
and ferroua oxides are computed by typas of sediments in connection
with their color, presenting a chart showing rhabdolith clay in the
aouthern portion of the Barenty Sea and the grey clay along the conti-
nental shelf of the Ureenland Sea, the intermediate clay, biloculina
(globigerina form) clay and voloanic sediments in the same sea. It
follows from the Jdescription of samples that .n the western part of
the sea tha layer of greenish-gray rhabdolith clay is very thin and
13 underlain by a grey oclay.

A limited number of data concerning the sediments of the Barents Sea are
inciuded in the works of Ia., V. Samoilov and A, G. Titov (1917), as well
as in the study of T, I. Gorshkova (1924). Thus began the investigation
of contemporary marine deposits, which, initiated by I. 1. Mesiatsev
(asyatsev, 1921), was carried cut at the Marine Scientific Institute.
The studies laid the groundwork for systematic investigations of geology
of the Barents Sea and the development of a new branch of science -
marine geology. Later they led to the establishment of laboratories of
marine geology: GOING, VNIRO and the new GOIN,

We shall discuss the development of investigation of the Barents Sea
sediments in ohronological order, touching only occasionally the gtudies
devoted to the coast of the sea without discussing questions of methods
which will be elucidated later.
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In 1924 Ia, V, Samoilov and T, I. Gorshkova completed the investigation
of sediments of the Barents and Kara seas on the basis of materials
collocted by the first expedition of the Floating Marine Scienrtifie
Institute in 1921 at Malygin., The samples were taken by a dredge and a
trawl and at several stations by the Bachman Core. Fifty samples were
subjoct to mechanical analysis by the Thoulet method, a number of samples
were analysed from mineralogical and from chemical point of view; alsc

a thorough review of literature was given.

In 1924, according to K. M, Deriugin's review (192L) of hydrological and
biological studies conducted by the Northern Scientific Trade Expedition
along the Kola Meridian, the bottom samples were examined at 12 stations

and, besides, two mechanical analyses were carried out,

Since 1923 bottom samples were collected by T. I. Gorshkova, since 1925
by her and by M. V. Kienova and later by others during the oceanographic

cruises of the survey vessel Persei (Persey).

The studies by Ia. V. Samoilova (posthumous, 1927) and M. V. Klenova
includes the results of investigations of bottom cores obtained in 1923~
192), by the Persai (Perséy). It presents mechanical analysis; further,
after a special methodological study, a method of elutriation by con=-
trolling the size of grain with the aid of microscope (a transformed
Osborn method) was utilized. A detailed description of samples and, for
several stations, mineralogical analysis with a quantitative account of

minerals in heavy and light fractions were carried out, Disclosed was

an increase in the amount of minute fractions (less than 0,01 mm) with
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§ “depth in the sea floor in most of the cores examined, which is supposedly

o TN IRAT SRR

assoclated with movements of the coast line,

1

In a study, M., V. Klenova (1927) discusses a process of underwater
weathering of' rocks with the formation of ferrous layers, coatings and
films, which were observed by the expedition on the Persei in 1926. The
materials of an expedition conducted in 1927 include (M. V., Klenova, 1927)
ﬁoulders found to the east of Mys Zhelaniya in the Kara Sea but whicn

originaily had been in the Barents Sea.

/105
In 1925 a British expedition in a steam ship commanded by F. Worsley

(1927) carried out studies in the northwestern portion of the Barents
Sea - namely, in the areas of King Charles Islands (Kong Karls I.and),
Northeastern Land of Spitsbergen (Nordaustlandet) and Franz Josef Land.
The bottom samples were taken by the usual sea gauge and, in addition,
boulders were collected from the sea flobr during dredging. Further,
65 depth measurements were made. Ch. Bisset (1930), describing the
collections of the expedition, lists the mean depths for the bottom
types singled out by him: 51,5 nautical fathoms for a rocky bottom, 95

fathoms for "the blue mud (including the green, gray...)"; 130 fathoms
for "the red mud (including the pink and yellow)"; and 142 fathoms for
the samples consisting of two layers with "the red mud" covering "the
blue one"., When describing the stone material, he points out that the
fragments of rocks are frequently covered with a brown coating of various
thickness, the degree of its development depending upon the time of sub-

mergence and the size of nucleus of the rock, He also mentions data
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relative to the content of ferric oxide and ferrous oxide in the coating
and nucleus of the rock and in samples having various colors. The for=
mation of the oxidized coat'ng and tha pink layer is ascribed by Bisset

to the oxidizing action of sea water,

In 1930 M. V. Klenova has discussed the sand of Cheshskaya Guba (fig. 28)
whogse samples were collected by the author of expedition on the Persei
(Persey) in 1926, carried out mechanical analyses,designed sediment
charts and made a conclusion that Cheshskaya Guba is a gulf of the in=
gression type where an intensive washout of former marine sediments

takes place at the present time,

In her transactions (1930) on geological studies of the Marine Scientific
Institute for the III All-Union Geological Congress in 1928, M. V, Klenova
presents the distribution of sediments on the basis of color of the upper
layer, pointing out that, in accordance with special analyses carried

out for the same samples, the difference in the composition of the upper
pink layer and of the lower greenigh-gray layer can be explained by

different oxidation degrees of iron.

The transactions by T. I. Gorshkova (1930) outlines the results of
chemical-mineralogical investigations of sediments of the Barents and
White seas (1931). Some of the conclusions and data of the work will
be elucidated below.
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Fig. 28, Distribution of Sand in
Chéshskaya Guba (according to
M. V. Klenova, 1930)0

1 == coarse sand;

2 == medium sand;

3 == fine szard.
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In 1931 was completed the preparation of commercial bottom c¢harts for
individual areas of the Barents Sea. The transactions by M. V., Klenova
(1933) for the first session of the State Oceanographic Institute in
April 1931 expound the investigations of mechanical composition of
sediments and the statistical procescing of about 60 thousand bottom
idantifications on the basis of data collected by the captaing of com=-
mercial trawlers during 1927-1929. The bottom charts and lithological
profiles enabled us to notice a mumber of characteristics in the distri-
bution of sediments on the sea floor, which were confirmed also by later
studies, Thus, it was established that a variation in mechanical
composition occurs when the change in depth rzaches 5 to 10 m if the ﬁngle
of slope igs small, The angles of slopes were investigated, the submerged
coastal contours were disclosed at a depth of 180 to 220 m and 50 to 70 /106

m; also accumulations of commercial fishes were found at these depths,

M. V. Klenova (1932) prepared sediment charts for the northwestern
portion of the Barents Sea, which were based on mechanical analyses of
samples collected in 1930 from the vessel Knipevich in the areas of
Charles Island (Prins Karls Ferland), Victoria Island (ostrov Viktoriya),
the White Island (Djevlegya or ostrov Belyy) and Franz Josef Land. The
investigations of sedimsnts in the area, which are frequently covered
with ice, enabled us to classify the distribution of sediments on the
sea floor by mechanical composition and by ice distfibution on the sea
surface, When comparing the character of sediments with iciness we
succeeded in finding that, if all other conditions are equal, a greater

chance to come across concentrated ice in calm areas characterized by
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sedimentation of a material with mud greatly in preponderance than in
areas characterized by swift water movement, where relatively coarser

sediments are deposited,

On the basis of erxperiences from preceding investigations, instructions
in marine geology (1933) were prepared in 1932, but in 1933 a number of
studies of the Motovski Gulf (Motovskiy Zaliv) and of many sea arms of
the Murman Coast (Murmanskiy bereg) and the White Sea (Beloye More) were
completed (M. V. Klenova, T. I. Gorshkova, L. A. [astrebova, V., P,
Zenkovich, 1938). M, V. Klenova presented an analysis of bottom relief
in the Motovski Gulf (Motovskiy Zaliv), the distribution of sediments,
thelr characteristies according to mechanical composition, the content
of heavy fractions, mineralogical analyses of a number of samples, the
distribution of boulders, the relation of ferrous oxide and ferric
ox.de. All of the data are related to the gensral hydrological, hydro-
chemical and biological regims of the gulf,

T. I. Gorshkova (1938) investigated the content of organic carben and
nitrogen, finding that in the sediments of the Motowvski Gulf (Motovskiy
Zaliv), as well as in those of the Barents Sea (1936), thc guantity of
C and N is associated with the contant of fractions smaller than 0,0l mm
and that it increases with increase in thelr quantity. The ratio of

carbon to nitrogen is rather constant, the average being 7.

The investigation of chlorophyll (1938) enabled L, A, Iastrebova to find
that it is completely absent from the pink sediments of the Barents Sea,

which can be explained by their great oxidizing ability.
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The investigations carried out in the Motovaki Qulf (Motovakiy Zaliv) in
1931 and in the sea arms of ths Mucman Coast (Murmanskiy bareg) and the
White Sea (Baloye More) initiated a gsystematio bottom survey of Mupman
fjords as a result of which a number of hottom charts and explanatory
notes were prepared (V. P, Zenkovich, P, 8. Vinogradova, L. A. lagtrebova
et al). Here it is not possible for us to discuss the studies bHacause

of lack of space, though they present a vast material for learning the
general rules of sedimentation and the faotual information of digtirie
bution of bottom types in connection with the relief of the many gulf's

and sea ams.

In 193, when the Marine Scientific Institute was inoluded in the aystem
of fisheries, the research of marine geology based on the methods
developed for the Barents Sea was transferred to other seaa of USSR,
Laboratories concentrating on bottom surveys and on systematlc investi«

gation of coasts were orgunized,

In 1934 T. I. Corshkova (1957) completed her work on the distribution of
carbonates and organic substances in the sediments of the Bareuts Sea

the results of which will be discussed more thoroughly in the chapter
dealing with chemical processes., In the same year M. V. Klenova presaented
for the first time a chart of the entire sea showing the distribution of
fractions smaller than 0,01 mm, the mean mechanical composition of various
types of sediments and chemical analyses of the types (19hO)¢1 In the enw

suing years there appeared a number cf articles dealing with individual

problems of sediments in the Barents Sea. The problems will be discussed
in the respective chapters of this book,

1A condensed version of the work was published in 1940,
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Further, the conditions of undexrwater weathering were olarified (N. V.
Klenova, 1936), the distribution of manganese (M. V. Klenova and A, S.
Pakhomova, 1940), phosphorus (M. V. Klenova and N. L. Budianakaia, 19L0),
chlorophyll (V. P. Zenkovich and L. A. lastrebova, 1946) were inveati-
gated., Several cores of the Barents Sea were desoribed (P. S. Vinogradova,
1946), the oxidiszing-reducing regime and p H were studled (S. V. Bruevich,
1938; A. V. Trofimov, 193%). Also tho raesults of investigations of

coasta were published (V. P. Zenkovich, 1937, 1938, 1941, ote.; D. Q.
Panov, 1941 etc,) as well as those of bottom morphology (M. V. Klenova,
1938, 1939; V. P. Zenovich, 1938),

Simultaneously, the scientific-gommeraial ilnvestigations of the sea
bottom and comparison of charts continued (P. S. Vinogradova, V. P.
Zenkovich, 0,.N. Kiselav, M. V. Klenova and others) as well as laboratory
investigations of the many collectlons which wero used as a material for

this study (fig. 29).

Before discussing ths factual material, ths methods used by various
investigators in studying the sediments of the Barents Sea must be oute
lined, The need for using a well-defined method in order to obtain
comparable materials have veen mentioned more than once (Ia. V. Samoilov,
1926; M. V. Klenova, 1931, 1934, 1936). It is known that any retreat
from one or the other method of sample collection or the preliminary
processing and laboratory research of such complex and unstable material,

as the marine sediments are, cause deviations in numerical resulta.l

1rhe possibility of direot numerical comparisons was of speclal importance
in the first stage of investigations concerning the marine sedimsntation.
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Mrot of all, attantion ahould be paid to the mathod of colleotion and
! praservation of samples. In the Norwegian expedition during 1876-1878,
| the Lottom samplaes wore obtained by a tubular gauge, the length of the
i btuba being 9 inches and width 2 inches at amall deptha; but at depths

| greater than 1000 fathoms a longer tube was used (17 and 2,2 inches,
mapactively). After removal and & Lrief desoription of samples, they

g i e e

ware placed in glass Jars and deliversd to laboratory. On the Fram

also the samples wers collected by a tubular gauge; they were kapt either
in aloohal or in dry condition. On the Balgic the samplas were collected

R e e

by & bottom dredge (draga) and the samples left for procesaing in Thuls

were fixed with formalin in glass Jare.l

lAs is known, formalin dissolves caloium carbonates and is used in
contemporary oceanographic research only for fixing the organisms
not centalning carbonates,
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Fig. 30. The mean mechanical composition
of sediments of the Barents Sea for moist
and dry material (according to V. P,
Zenkovich, 1949),

Key. Fig. as x-axis - fractions <0.0l mm
Fig. 6: x-axis - fractions <£0.01 mm

-ml —2 w,w3 —we— ] =-S5

- - = b

a--groups of fractions smaller than 0,01 mm
in a dry material; §--groups of fractions
smaller than 0,01 mm in a dry and a moist
material, respectively; leefractions 1-0,1
mm in diameter on the basis of analysis of
a moist material; 2~~the same on the basis
of analysis of a dry material; 3-~fractions
N0,1-0,05 mm in diameter on the basis of
analysis of a moist material; lL~~the same
on the basis of analysis of a dry materialj;
Seefractions 0,05-0,01 mm in diameter on
the basis of analysis of a moist material;
6-=the same on the basis of analysis of a
dry material.
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'“E f On the Poseidon Expedition the bottom was characterized by samples taken
| by dredges. Dr. Alburg and Dr. Stoller studied samples taken by dredges;
-i only 10 samples were obtained by tubes.

i; Thus, prior to the Soviet research, the improved instruments for the

12 collection of bottom samples, which were already known and applied in

1§’ 5 oceanographic research on the Chalienger, Baldwin, etc., were almost

ﬁ; ; never used in the Barents Sea.

%? The samples of Plowvmornin Expedition on the Malygin in 1921 were also
,_% f taken mainly by dredges and trawls; only 15 samples out of the number

lé processed by I. V, Samoilov and T. I, Gorshkova (192k) were taken by the
g ; Bachman tubs, The samples were fixed by spirit,

In 1923-192l the expedition on the Persei (Persey) utilized the Bachman

L

F: i and Eckman tubes. The coefficient of useful action of the former was

'Té £

L6%, of the latter 61%. The average length of tubes was 6,7 and 17 cm,
respectively. In 1925 the use of improved types of Eckman tubes was
introduced on the Persei (Persey). The tubes were equipped with an
internal bearing, which made possible the ocollection of samples in

Wi
S e i W e T

natural conditions without deformations, with conical valves and strainers
that slide down the tube and close its lower end as soon as the tube
leaves the bottom; as a result, the coefficient of useful action ine
oreased to 76%,

In crulses during 1923.192L the fixing of samples was dome 'y spirit,
Since 1925 they were preserved in dry conditions; the fixing with spirit
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was done only for investigation of rhizopoda,

After 1928, some samples and those processed by the writer of the mono-
graph dealing with the methods of research were taken in moist natural

conditions,

As has been pointed out several times [Ia, V. Samoilov, 1926; K. N.
Deriugin, 1928; II All-Union Hydrological Congress; III All-Union Geo-
logical Congress in 1928 in Tashkent (resolution on report by M. V,
Klenova, 1930); IV Hydrological Ccnference of Baltic Lands in Leningrad,
1933; M. V. Klenova, 1934, 19&&] a great difference exists in methodo~
logical problems of mechanical analysis, which is the first step in the
inveatigation of loose materials, soils and rocks. Several attempts to
achieve a uniformity of methods, which have been made at a number of
conferences, at international conferences of soil scientists for instance,
and elsewhere, have not yet led to a generally approved standard method
and classification of fractions, Even the investigations of samples
collected by the same expedition are made by various methods and limits
of fractions, which leads to incomparable data (Prattje and Correns,

for instance, when processing the results of German expedition on the
Metheor in 1925-1927).

Also for the investigation of sediments of the Barents Sea and the ad-
Jacent basins mest diverse methods were used. Thus, O. Beggild (1906)
used tha Schene method for the samples collected by the expeditions on

Ingolf and Fram, Thoulet (1910) employed the screen analysis for course
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R et SRR

' ‘é ; fractions and elutriation in a separating fumnel for minute fractions.

£ ' Stetson (1933) employed the screen and hydrowetric methods, as established
‘ % by Casagrande, for the examination of samples obtained by the expedition
| on Nautilus, With a view to obtaining a material compcrable with the

data obtained by Thoulet, Ia. V. Samoilov and T. I. Gorshkova {192l)
processed the samples brought by the Malygin in 1921 by elutriation in

a separating funnel. Soon Ia. V. Samoilov (1923) paid attention to the

' existing divergence in the problems of mechanical analysis and classi-

_ fication fragments, organizing methodological studies in finding most

_ f complete methods and a uniform classification system., After Ia. V.

Samoilov's death in 1925, this work was completed by the writer of this
monograph (1926, 1930, 1931). The method of mschanical analysis cone

: trolling the size of grain hy means of a microscope was established by

. F the Interdepartmental Commission on Mechanical Analysis at the State
Oceanographic Institute, which approved also the classification of /109

fragments and classification of sediments concerning .the mechanical
composition, which were proposed by the writer. The moistening of
bottom (samples) batches, which had been dried at room temperature and
kept in air-dry condition, was approved as a method for preparing samples
‘ for analysis,

According to the decision of the commission (M, V. Klenova, 1931), a

standard method and classification was approved (in 1930) by the Hydro-
graphic Administration for the investigation of sediments in the Barents
Sea and later for other seas., Further, the standard method and classi~

A Sy

fication were approved for use on sea charts: for bottom charts in 1940
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and for the charts of Sea Atlas (Morskoy Atlas) in 19Lk.

The investigational method of mechanical composition of sediments was
widely used in studies of bottom surveys for all the seas of USSR.

In 1935 V. P. Zenkovich carried out a methodical study of the materials
collested from the Barents Sea with a view to clarifyinz the effect of
drying on the mechanical composition of samples. As could be expected,
and as was noted by K. Correns relative to the sediments of the Atlantic
Ocean (1935), the results of analyzing moist and dry samples differed
considerably. The difference increased with increase of fractions

smaller than 0,01 mm (table L).

According to data by V. P, Zenkovich (1949), the relation between the
content of small fragments in moist and dry samples varies from 1.1 to
1.93'

The diagram of the mean mechanical composition (fig. 30 on page 107)
computed on the basis of the data for dry and moist samples shows the
displacement of curves characterizing individual fragments, while pre-
serving the over-all pattern, Also the general pattern of the distri-
bution of sediments on the bottom (fig. 31) is preserved, Thus the
assertions of V. P. Zenkovich (1949) and 8. I. Malinin (1951, 1954) that
a sample assumes an essentially different mechanical composition of
drying, which is artificially changed in the process of analysis, cannot
be suostantiaved.
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j
Table )
MECHANICAL ANALYSIS OF BARENTS SEA SEDIMENTS AT VARIOUS METHODS OF
PREPARATION (ANALYSES BY P, 8, VINOGRADOVA AND S. I. MALININ)
St. 3288 St. 3225 St. 3313
Fraction, Weight, g
me
6,0 19,781 | 5.93 18,052 | 6.8 136>
a b a b a b
‘_ >1 (ke0) (8,0) | (26.5) | (34.0)* | traces Traces
| 1-01 | 581 59.7 27.1 3Lek 1.9 1.8
" 0,1-0.05 | 26.2 21,9 25,7 17.7 19.9 12.5
1 0,05-0,01 8.l 5.2 23,2 17.L 42,2 33,0
<o.01| 7.3 10,2 21,0 33.5 36,0 52,7
Key. a designates dry material;
b moist material,
1"{;?_’ L, 2’3St. 3288 muddy sand, moisture 26,08%; St. 3225: sandy mud, moisture
42,9%; St. 3313: mud, woisture 53.9%.
‘ hFraotJ.on)l m 18 deducted from the batch and is not included in the
&
b sun of 100%,
3
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Numerous simultaneous and repeated analyses of Barents Sea sediments
processed by elutriation, controlling the grain size, demonstrated that
differences between simultaneous analyses of (1) fragments smaller than
0,01 mm do not exceed 1.1%; of (2) coarse silt particles (from 0.1 to /110
0.05 mm) do not exceed 3.5%; of (3) minute silt particles (from 0,05 to
0.01 mm) do not exceed 2.9%; and of (L) sand (from 1 to 0.1 mm) do not
exceed 3%. Differences in gravel, whose quantity is deducted from the
batch, are considerably greater because of size of the batch is small -
5 to 8 g, but for determination of the amount of coarser material,
considerably greater batches - to 100 g and more - are needed (M, V.
Klenova, 1930).

For fragments smaller than G,01 mm the agreement among calculations

made by various analysers is the best, but the average differences for
calculations made by various analysers exceed the differences among the
calculations made by the same analyser, which has already been mentioned
(M. V. Klenova, 1930),

The analyses of core and dredge samples taken at the same station, as
could be expected, ylelded less constant results. This can be explained
by the fact that only the upper layer of a column can be secured without
destroying the stratification, but in the case of a bottom dredge one
can obtain undisturbed composition of the upper layer only under very
favorable conditions, if it is possible to cut out a section without
disturbing its stratification and if the upper layer is not washed out
when the instyument is lifted on ship board,
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Fig. 31. Isolines of the content of fragmonts amaller than
0,01 mm (in percentages) for an area of the Barenta Seu
baged on dry and moist materials (data by V. P, Zenkovion),

A =~ based on analysis of diry materialj

B -- based on anulysis of moist material,
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Cartain diffarencesd way ocouwr aleo dua Lo the diaplavement of the pelut
at whieh tha vaspeativa aample haa baen takenj the diaplacemant is
aavaed by the drifting of ahip, whieh takea plage avan when repaated
eunpla eoduwmne &% takun Ly Lottom corer, These inatances are apeeiits
aally wontionad balow when the apeas are dagevibed basause thay edow
wainly on atuep aloped and Luldeate vapld shifte of Lottom typua when
tha ahip Lo deidting,

The aanple. sollacted by bottom corerd and dredgea anable w in a
majordty of caaesa to eqmpare bottom typas evon if difiervncea ocour i

the quantily of fragmenta,

Tho liated data and numerous swnalysea wade for tha aake of contirola and
wariflcation demonstrate that tae numavical veaulta of analysea that
hawe bean garriad out in the right way ave ocharacterised by a aufficient
aconstaney and theraefore thay can Lo utilizad for the clarification of

diatribution patterns of gedimento on the bottonm,

As wo shall later see, the machanical cowposition of aadimenta varies
roegularly in connaction with ralief and hydredynamic rogime, Thus,
thore is no ground for agaerting that an artificial produet is analysed,
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Gapton V
DISTRIDUYION OF QRDINENTG IN QONNBOTION WITH RELIBF

3 Tha Nondkann Apen

tha Nordkwpp (North Oapa) avea or the area of the Noywaghan Trench 4a
located in the aouthweatern part of tha Bayents Sea which adjoine
Fliaarken (Fluack), Varangar Peninsula (Varangevhalwyn) and Varangore
fjonds  An was wantionad befove, the coast in thia area ia compoded of
sedimantary vooka contorved as a meault of Ualadonian and pre-tambyian
foldinga, Xt da indented by graeat fjowds « Tanafjond, Poreangertjond,
LakaefJord and a number of opan gulfa. Aloug the acaat, pavallel to
the area of the Fenno=Scandinavian (Fannogoandian) Shield, extends a
trenoh having a northweatorly direotion, Toward the north, the trench
bevowads & deprogsion having irregular contours and to the wausb Lt da
boundad by & aloping elevation of bottow ln the Nowdkapp traverse, The
gouthern slope of the trench ia ateep, weiching to a depth of LOO w and
wore, The overall gradiant of the bottom in the Nordkapp area s 2°30%,
The bottow of the trench is undulating.

A large straum of Atlantic water enters the Barents Sea through the
Norweglan Tyvwnch (tha Nordkapp branch of the Gulf Stream). The northe
sbaat exposury of the coastal line, which is normal to the greatest

dimonsion of the Darents Sea, leads to an intense wave eroslon under

the action of northerly winds. The sedimont distribution on bottom iy
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dopondent upon en aotive hydrodynamio regime.

fhe Lotiom of the Nordkapp avea is predominuntly covered by a sandy mud

wideli 48 praplaced by wuddy sand and a coarser wmaterial nearer to the

00‘3‘01

At the eaatewn end of the Norwaglan Trenoh, whare the turbulaence of water
18 amall, mwd 18 being deposited, Yn connactien with the hottom raliel
along the cosat (fig, 32), the asodimenta conaist of pablle, detritus
(ahoheben'), gravelj but neay Nordkapp, even at a depth of 300 m

(9%, Y134), vne can find a coarse shelly sand and fine gravel containing
a large quantity of organie carbonate fragments among which the grains

of minarala digeppear. The lamina and spines of sea urobinsg, tha rvemains
of hydrolda, alvable rhimopods, fragments of wmolluaka Pecten islandicus

and brachiopods are found hare, Single wineral nuclel are repregsented
by quartry and fragments of rocks whioh are partly subangular, At lesser
dopthu, aslightly to the west, tha bottem is covared by a shelly sand of
yellowishowhite color vcontaining numerous caloareous rhivopods with a
amall admixture of sponge sploulas (St. 2146, from 236 to 250 m). At
tha base of the alepe one can find (St. 113%, 310 m) a light and fine

Irha colleotion of bobtbom gamples was made by the expedition ship Persel
(Persey) during the following orulses: tha Sth in 192, the 17th in
1926, the S0th in 193L. - T. I, Gorashkova; the 39th in 1929, = K. R.
Olevinskii; the 28th in 1930, « V. P. Zankovich; the 35%th in 1931, L.
A. Iastrebova and B, K. Kopylova; the LOth in 1932, V. P, Zenkovich and
E. K. Kopylova; L9th in 193ﬂ. P. Nu Novikov; Shth in 1935. 8. 1.

Mulinin and Kunovlava., On tha expadition ship Knipovioh during the S2nd
oraise (in 1935) the colleotions were made by N, N. Khoklin,
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greanish-gray sand with numerous fragments and unbroken Astrorhima,
Miliolina, Globigerina, spines of urchins and sponges, sholls of ostra-
cods, fragments of mollusks, etc. In the mineral fraction the angular
quarts grains prevail; also the faldspar and mica are found, A large
quantity of gravel and shingle, in a majority of causes roundad and sub-
angular, derived fvom granite and gray schist (rod-shaped fragments) is
in great quantities mixed with sand. Despite a certain decrease of depth
(St. 2786, 290 m), farther to cvhe north on the oross aseotion one can
find greenishegray dust-like and muddy sand consisting predominantly of
quarte and having an admixture of gsiliocic spiocules of aponges and, in
smaller quantity, gravel, detritus and carbonate fragments,

The profiles (fig. 33) show that, with inoreasing distance from the
coast and inoreasing dapth, the quantity of coarse fractions decreases
and the proportion of grains smaller than 0,01 mm inoreases. Sand turns
into muddy sand and sandy mud, which becomes considorably coarser or is
replaced by muddy sand again as the bottom riases (fig. 33, A). Aa the
depth virdes from 286 to 367 m the quantity of particlas smaller than
0,01 mm inoreases from 6.3% (St. 3280) to 245X (St. 328)).

If hydrodynamic processea are active, a close connsction between the
compoaition of sedimsents and relief is observed aven over very small
distancea., Thus, for instance, at the point 70°30' of the orvss section
extending alorig the Kola meridian, where, as a rosult of repeated hydro-
logicsl investigations, we had obtained wmore than once samples cunaisting

of yellowish-gray sandy mud underlain by old rosy-gray clay, the depths
of stations established by individual cruises ranged from 24l to 252 m,

RS .
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fig. 32. Changes with depth in machanical composition of sediments
along the cross seotion Cape Nordkapp-Bear Island (Bjgrndya).
o
3 1 == fragments from 1 to 0.1 mm;
*\;
2 we fragments from 0.1 to 0,05 nnj
'Q:; 3 == fragments from 0,05 to 0,01 mm;
‘N L == fragments less than 0,01 mm.
Horizontal line: Cape Nordkapp ~w--- Bear Island.
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Deapite the fact that analyses were carried out by various analysts and
at various times, they came up with the same type of sediment, in which
the proportion of grains smaller than 0,01 mm changed with changes in
depth. Also the changes in thickness of the upper layer are regular;
the thiockness inoreases with decrease in depth,

An old viscous olay, which, according to O, Holtedahl, is of morainic
origin can be seen at places on the surface of the bottom or it is con=
cealed by a thin layer of the contemporary deposlts on steep slopes of
continental coasts.

On the oross section extending along the Kola meridian, a rosy-gray clay

is found under the layer of contemporary yellowish-gray sandy mud and

has a thickness of 13 to 27 om (St. 1532, 241 m; St. 2908, 248 m; St.

3347, 246 m; St. 1533, 223 m)., At Station 1534 (261 m) the rough

surface of a dense and heavy gray c¢lay with gravel and few carbonate
remnants is covered with a sandy interlayer over which a layer of greenish-

gray sandy mud 17 cm thick is lying (fig. 3k, 1).

At stations located more to the west (St. 2786, 290 m; St. 1877, 2682 m)

the underlying gray or rosy-gray sandy mud with few carbonate remmants,
numerous sandy interlayers and sometimes with pseudomorphs of limonite /15
after pyrite, which changes gradually into the contemporary greenish-

gray or yellowish-gray muddy sand with sponge spicules and carbonate
rhizopods., Exactly the same gradual transition from gray and slightly
rogy=-gray mud to greenish-and yellowish-gray mud is observed in the calm

zone of the eastern end of the Norwegian Trench at long. 35° E (St. 1070,
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Fig. 33. Changes with depth in mechunical composition of sediments.

A -= oross section along the 27th meridian (Stations 3280 to 3286);
B -« cross section along the 30th meridian (Stations 3317 to 3326);
B = cross section along the 32nd meridian (Stations 3329 to 3339).

Fractions in histograms: leegreater thun 1 mm; 2.<from 1 to 0.1
mj 3ewfrom 0,1 t0 0,05 mmy Le=from 0,05 to 0,01 mm; Seecmaller
than 0,01 »m,

Horizontal line beneath the figure: designations,
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:g- 240 m) where, evidently, the accumulation of erosional products takes
%V- place. Along the nerthern boundary of the area, the thickness of cone
'é temporary sediments decreases to 7 cm (St. 3337, 313 m) and to 1 to 2
E cem (St. 3339, 267 m). Deeper, beneath the underlying layer of old clay,
? a transition layer consisting of a mixture of greenish-gray sandy mud
? with lumps of dense homogsnous gray clay is found. Analysis of surface
.é layers of the columns, as in the case of St. 1070, leads to a double~
‘ apex graph of mechaniral composition (fig. 33, b, 3t. 331?;~ fig. 33, B,
St. 3337).
4
-E Thus the slopes of the Nordkapp Trench can be characterized as arcas
'g having a thin layer of sediments covering the underlying deposits of
.ﬁg greater age which is either marked;by a pronounced boundary or by a
,§ transitional layer of mixed campcuition,
Thus the slopes of the Nordkapp Trench can be congsidered as areas covered
» by a thin layer of contemporary deposits lying on older deposits; the
% . boundary is either sharply delineated or an intermediates layer of mixed

; composition lies between the two layers,
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Figo 3’40

1 -~ sandy interlayer with gravel on a rough surface of rosy-
gray mud (clay) on a 16 cm column beneath greenish-gray
sandy mud-the second column of St. 1534, 261 m;

2 ~= 0ld clay, rosy-gray and bluish-gray, under the present
greenishegray sand with gravel (St. 677, 143 m; the
length of column 30 cm);

3 -~ the same under sandy mud (St. 673, 219 m; the length of

column 53 cm),
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The swift currents and steep gradients characterize well the presence

' of coarse deposits at great depths., Although in connsction with a

i profuse development of bottom fauna, which is associated with the inflow
? of warm Atlantic waters, an essential part of the coarse fragments of

| deposits consists of remnants of organisms, the fact does not modify

5 the basic rule of sedimentation, i.e. a close connection hetween the

! ; variation of mechanical composition and the bottem relief as well as

the hydrodynamical rcgime,

With increase in the quantity of fragments smaller than 0,01 mm the

v content of sand particles decreases. A curve in the interval of muddy

: sand attests that a considerable gquantity of material comes irom another
§ source. In this case it is determined by an increase in the proportion
¢ of pavticles of this size (muddy sand) on the steep slope between the

coast and the depths of the Norwegian Trench., Also the coarse silt

fraction increases here, but the bend of the ¢cirve of fine sgilt indie
cates an increased content of clay aggregates in some products of the

erosion of old sediments,
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Mg. 35. The mean mechanicul composition of sediments in
the southern part of the Barents Sea where the
T; hydrodynamic activity is great.
a -- the first (Nordkapp) area; & «- the second area (Murmane
skoye melovod'ye); 0 =~ the third (Prikaninskiy rayon) area;
2 -~ the fifth area (Murmanskaya banka); & -~ the sixth area
(Zapadnyye promyslovyye banki); e == the eighth area (Gusiinaya
banka or Goose Bank), Fragments in mm: 1 == 1,0 to O.1;
2 == 0,1 %o 0,055 3 =- 0,05 to 0,01,
-
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;‘: Table S

; MEAN MECHANICAL COMPOSITION OF SEDIMENTS

' Type of Fraction Depth in m | Fractions in mm cg
bottom <0,01

in § | frometo|mean| »1 | 1-0s1{0,1-0,050,05-0,01 <0.01 [5
Nordkapp Area

a Sand <5  |307-310 308|(7,0) | 47,9 | L2,8 6,5 2,8 | 2
! Muddy Sand | 5-10 [223-319 | 275](9,2) | 50,8 | 3L,k 753 7,5 | 9
; Sandy Mud | 10-20 [207-352 | 262|(2,3) | 1L,5 {LS,2 2l,1 16,2 |28
nooow 2030  {2L6-367 | 318|Traces| 3,5 |L1,8 32,1 22,6 | 7
Mud 30-40  |240-340 {297/(0,5) | 3,1 |LO,1 22,9 133,9 | 3
Undervater Slope of Murman

Sand <5 39199 | 154 |(L,2) | 33,1 |58,2 5,3 3,4 |26
.‘ Muddy Sand | 510 95-257 | 1861(5,5) |23,1 | 60,3 9,7 6,9 [33
'; Sandy Mud | 10-20 | k5-277 |200](k,1) | 9,2 | 61,4 16,7 |12,7 |12
;

"o 20-30 69-289 {2131(1,5) | 5,9 |37,6 30,5 26,9 | 7
;f : Mud 30«40  [150-275 | 227 |Traces | 0,5 | 31,1 35,4 32,9 | 3
%

i |

o

/
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2. Underwater Slope of Murman

The area of underwater slope of the Murman was considered by us to form
a belt about 100 km wide along the coast of the Fenno-Scandinavian
Shield, which comprises a part of USSR and extends from the Rybachiy
Peninsula (poluostrov Rybachiy) on the west to Svyatoy Nos and the mneck
of the White Sea (gorlo Belogo Morya),

As was pointed out above, this area is characterized by a very complex
relief, of the relict type, evidently, which is associated with the
sinking of the structures of Rybachiy Island (poluostrov Rybachiy) and
Kil'din Island (ostrov Kil'din),

At Rybachiy Island (.oluostrov Rybachiy) and farther to the east, the
underwater slope falls abruptly to 100 to 150 m, but then it forms a
clearly pronounced terrace whosa individual depressions exceed 200 m,
In the direction of the neck of the White Sea (gorlo Belogo Morya) the
terrace widens, The gradients are not large here. The hydrodynamic
regime is characterized by great activity which is associated with tidsal
currents, swell coming from the northeast and north as well as from the
coastal branch of the Nordkapp Current. Small local eddy currents -
zones of lull - are formed at entrances to gulfs, as for instance in
the so-called "trlangle" between poluostrov Rybachiy and ostrov Kil'din
whose deepest spot is called the Trawling Pit (Tralovaya Yama) (305 m).
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The bottom of tha steep coastal wmone roached by atrong tidal currants
and subjeot to wave aoction is covorud with shingle, gravel, ahaella and
their fragments.l Along the coast, especially in the areas of islands
vgtrov Oleniy, ostrov Kharlov, ostrova lokansklye, weaxr capes one ean
obgerve frequent outorops < rooks ooccurring in their plate of owigin,
individual cliffs and stones as well as scatterad areas of boulders,

The latter are found in straibts, in the proliv (strait) Kil'dinskaya
Salma, for insvance, where the strong tidal currents carry away all of
the smaller fragments. The coarse fragments are usually overgrown with /118
epifauna, places affected by swift currents are overgrown with litho-
thamnians. In areas that can be considered ralatively ocalm because of
protectian by the coast (to the east of the Kil'din Island (ostrov
Kil'din), at the entrance to Guba Teriberka, in the Gulf Svyatoy Nos
(Svyaionosskiy zaliv), stc., for instance) a fine powdery sand is found,
but to the north of Cape Svyatoy Nos (Mys Svyatoy Nos) shells with their
fragments cover the bottom. At depths exceeding 100 m, coarse sediments
are replaced by fine dust-like sand, but farther, at a depth of approxi-
mately 200 m muddy sand is found. The sand belt widens toward the east

where it joins the sand lying in the neck of the White Sea (gorlo Belogo

LThe bottom samples were collected during the following ecruises of the
survey ship Persei (Persey): the 6th in 1925, 12th and 13th in 1927, 17th
in 1928; by T. I. Gorshkova; the 15th in 1926, 18th in 1929. 24sh in 1931
ty M. V. Klenova; the 19th in 1929 by K. R, Olevinskii; tha 28th in 1930
by V. P. Zenkovich; the Lhth in 1933 by E, F, Belevich, P. %, Popov, V. P,
Zenkovich and P. S, Vinogradova; W9th in 1934 by . N. Ncvikov; the Shth
in 1935 by 3. . Malinin and Kuzovleva; duiing the following cruises of
the survey ship Knipovich: the 24th ir 2731 by K. A, Rachkovskaia; the
L,8th in 1934 by S. I. Malinin; the S:in. i~ 194" by N, N, Khokhlin; of
the survey ship fssledovatel!: the lsv and 2nd cruisesy in 1937 and tue
11th cruise in 1938 by P, S. Vinogradova,
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Mowya) and in the Kenin Sheals (Kaniwnakuya welkovod'ye), Sandy wud and
mud are found only in tha weateri part of tho area at the atWranee to
the atralda, Kol'skwy (Kola} ualiv, and Maotovalkey (Motev) saliv, as wall
a8 in the tranch lying betwaen the dybachiy Pandnaula (polueatrov
Rybachly) and R. Bank (Rybaah'ya banka). 01d clay ia {requontly aeen on
the alopea of the trench,

At shallow deptha, the coarge sedimenta wyw not woll sortad and vontain

an admixture of sholla,

Tho sand of thae Muwmwan Shoula (Murmenshoye malkovod'ye) aonaists primarily
of quarts containing an admixture of feldapar, which londs a rogy=gray
hua to the sand., Near the coast snd at nrojesting vapes, the sand ip enw
riched with gravel formed from the fragmsats of Murman and Kil'din roocks.
In the western part of the area, in coentrast to the Nordkapp Trench, the
admixture of carbonate fragwments is not great, bul at pilaces such as the
Kil'din Bank (Kil'dinskaya banka), for instsnce, the sand is enriched
with siliceous spicules which form a continuous cover, reminiscent of
glass wool, after the sample has been rinsed on a sieve., Frequantly the

shellg of sandy Hyperammina subnodosa are found.

In the eastern section of the Murman Shoals {Murmanskoye melkovod'ye)
where, according to P. 8. Vinogradova {1957), sloping underwater ridges
with rocks occurring in their place of origin hava been found by echo
soundinrs to 1lis near the surface of bottom; ths sand is represented by

two types: the first type containg particles ranging from 1 to 0,1 mm,

erlletts Armia el
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preaent in greater than or in tha asama amount ag the aoaraw silt (frow
0.1 o 008 )} fragmenta greater than lmn are present in considerable
Quantity; the aesocond type conalata of a well sorted duat-like gand in
which tha quantity of acarga silt reaches 90% and tha amount of gravel
i3 negligible. A high dagree of gorting is usually agseclated (M. V,
Klenova, 1936) with a atable aetion of one factor, in this inatance
with pavmanant tidal ouwrrenta whose apaed yreaches ) to 2 lknota (0,5 to
1 w/3ee), The material whoas sorting is not so pronounced and whigh
gontaing an admixture of coarse fragmeonts is found at the aurface of
the ridges, delineating for instante the Kil'din Bank (Kil'dinakaya
banka), though its rolief is not well pronounced (fig. 36).

At a depth of approximately 200 m the bottom of the Murman Shoals
(Mursanaskoye melkovod'ye) s covered with a muddy sand having a greenish=
gray color, which is usually well sorted. Sometimes the muddy sand
contains lumps of clay washed out of the underlying layers; in such a
cade its mechanical composition is characterized by a graph forming

two peaks (for insiance St. 941, 200 m and St. 942, 20C m).

The accumulation of eroded material from old clay deposits leads some-
times to the appearance of a more fine-grained material at asmall depths,

as for instance in the southern part of the cross section along the 32nd
meridian near the Rybachiy Peninsula (poluostrov Rybachiy) (fig. 33; St.
3329, 69 m and 3t. 3330, 180 m), while at greater depths, farther to the
north, a coarser material is deposited. An enrichment with small fragments

is also observed off the entrance to the sulfs of Kol 'skiy (zaliv) and
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Notovakiy (waldv) Jn the Trawling Pit (Traloveya Yama) forming a tvap
of aorte to oatuh the particlas., Hewra, ad in the case of roaa gavtion
along the Jond wariddan, tha geeph having 2 aploed to ohevaotoriwe the
machandical composition 18 in the wppur part of tha glope vaplaoced Ly
ona apax with u maximum in tha fine ailt ab a groat depth (£ig. ).

The layer of contamporary depoaita on tha Nuraman submarine slope is nov
thioke Under the layer whoae thiockneaa ranges from 7 to 13 om one ocan

find deposita of a diffavent composivlon, most fvaquently a rosy-gray

or blulsh=gray olay.
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Figo 36t

Changes in the type of mechanical
composition of sediments on the
Kil'din Bank (Kil'dinskaya banka).
(For designations see fig, 33).
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Fig. 37. Changes with depth in the mechanical composition of -
sediments in the Trawling Pit (Tralovaya Yama). (For :
designations see fig. 33%.
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A protective layer of coarse material is accumulating on the suyface of
an active washout of underlying deposits (fig. 3k, 3; St. 673, 219 m,
at the entrance to the Motovskiy Gulf (Motovskiy zaliv)}). In the column

»
L
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the contemporary sandy mud layer is 23 cm thick; deeper, to 53 cm (the
end of core) a dense, heavy clay with alternating rosy and bluish-gray

layers is found; at discontinuities a slight admixture ol sand occurs.

In the central part of the Motovskiy Gulf (Motovskiy zaliv) (St. 666,
228 m) under a layer 13 cm thick consisting of greenish-gray sandy mud
with worm holes, gravel, and sandy and calcareous rhizopods lies a
stratified layer consisting of light-gray, almost white, clayey mud and
' greenish-gray mud, whicsh is possibly an alteration of rocks occurring
in their place of origin.

The cores obtained at the cross section extending along the Kola meridian
(33°30'; fig, 38) from under a layer of greenish-gray muddy sand or sandy
mud with fragments of mollusks, sh2lls of Leda sp., Astarte sp., which
were sometimes wrapped in ocherous rings with calcareous foraminifera,
contained a rosy-gray clay, more or less sandy, euriched with gravel

and small shingle (rosy-colored granite, gray sandstone). Farther to

the east, under the contempnrary sediments, lies a pinkish-gray clay

; (S8t. 678, 196 cm) or a stratified greenisli-gray and rosy-gray mud slightly
effarvescent with HC1 (S¢. 1072, 161 m). On the slope of the Southern

Murman Bank (Yuzhnaya Murmanskaya banka) a transiiional .ayer only 2 cm

‘: : thick and consisting of a mixture of greenish-gray muddy sand and rosy-

gray clayey mud lies under a layer of muddy sand 7 cm thick. On cores
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Fig. 39. Mechanical compositinn of sediments in connection
with depth. A cross section along the meridian
36°,

a -~ distribution of fragments by stations: fragmenis:

1 -~ 1to 0.1 mm; 2 == 0,1 to 0,05 mm; 3 =~ 0,05 to 0,01

rm; L -- smaller than 0.0l mm; 5 = depth (in meters).

§ -~ distribution of coarse fragments in connection with

the content of particles smaller than 0,01 mm; fragments:

6 == 1 to 0,1 mm; 7 == 0,1 to 0,05 mm; 8 == 0,05 to 0,01 mm,

At the bottom of the figure, left to right:

Stationg « «+ = = = @« = = = = = = = = 15¢ fragments
{0001 mn.
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9 om long (St. 258, 200 m) lies a uniform clay with subconcholdal

fractures of rosy- or violet-gray color,

Lying near the surface of the bottom, especially on slopes, the old clay
shows an admixture of fine~grained material a% washouts so that at times
the machanical composition of the upper sediment layer is presented by
a graph having two apices. This is reflected in graphs depicting the /122
average mechanicel composition (tabla 5 and fig. 35) where a bend in

the curve represerting the coarse silt reflected the inflow of a new
material interrupting the successive pattern of mechanical differentie-
ation, On the smooth surface of the Murman Shoals (Murmanskoye melko-
vod'ye), for instance in the cross ssction aicng the meridian of long.
36° E, the quantity of individual fragments changes uniformly with
increase in depth from 80 to 211 m, but the graph representing their
mutual relation attests to an abrupt shift of composition at a depth

of approximately 180 m (fig. 29).

3. Pre~Kanin Aresa
(Prikaninskiy rayon)

The pre-Kanin area consists of the northern section of the White Sea
Funnel (Voronka Belogo Morya) and & belt 50 ¥m wide around the Kanin
Peninsula (poluostrov Kanin) to the entrance to Cheshskaya Guba (Ch.
Bay). Between the Terskiy Coast (Terskiy bereg) of the Kola Peninsula
(Kol'skiy poluostrov) and the east coast of the Kanin Peninsula (polu-

ostrov Kanin) the bottom relief is very smooth and only in the southern

part of the submarine plain, nearer to Mezenskaya Guba (Mezen' Gulf or
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Megenakiy =aliv), appear sloping elevations. A rougher ralief is iﬁ

g

observed near the Cape Kanin Nos (Mys Kaninskiy Nos), it extends in ;&

|

northwestward direction. A rather steep slope is found along the north b

coast of the Kanin Peninsula (poluostrov Kanin) to a depth of 20 to 25 &

m. Toward the north its slope graduially becomes gentle to 50 to 60 m, §§

. 3‘

but toward the sast the angle of declination becomes steeper due to the b

extension of the original rocks of the Kryazh Kanin Kamen' (Kaninskiy 5§

Kamen'!, i.,e. the Kanin Stone). Farther to the east a sloping bottom gg

extends toward the Kolguyev Island (ostrov Kolguyev) and Cheshskaya Guba ﬂj

(V. P, Kaltianov and V. P. Androsova, 1933; the studies by P, S. Vino- %;

gradova, M. V. Klenova and V. P, Zenkovich, and E. K. Kopylova). b

The sediments of the pre-Kanin area are represenied predominantly by ??

sand with a considerable amount of coarse Iragments as well as with ig

shells and barnacles and their fragments.l é%

The principal active processes of the hydrodynamic regime are the power- ’

ful tidal and, permanent currents. They actively erode the bottom, %@

i especially along the subimerged coastal line which consists of inden- —

i 40

i tations of the 50 m isobath where often the outcrops of original clay &

! are observed. Investigations concerning the productivity of bottom ;ﬁ{

Ii‘he bottom samples were obtained by T. I, Gorsnhkova during the following
cruiges of survey ship Persei (Persey): the Lth in 1924 and 13th in

1927; by M, V., Klenova during the following cruises of the same veasel: B

the 8th in 1925, 10th in 1926 and 15th in 1928; by P, W, Wovikov during j{

‘ the L9th cruise of the same vessel in 193k, and by N. N. Khokhlin during Al

; ; the 52nd cruise of survey ship Knipovich in 1935, -
4 |
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faua (L. A. Zenkevich, 1930) demonstrate a great variety and profusion
of benthos consisting mainly of mollusks, crustaceans and worms, but
containing also spots of mud around the Cape Kanin Nos (Mys Xanin Nos).
A mechanical analysis showed that the bottom here is covered with muddy
sand containing patches of sandy mud., Isolated outcrops of muddy sand,
which sometimes border on sandy mud, have been found in coastal areas
along the west coast of Kanin, mainly off the estuaries of rivers. This
is associated with an intensive ercosion of the Quatermavry deposits which

form the coast (V. P. Kalfianov and V. P, Androsova, 1933).

In the western section of pre-Kanin area, which adjoins the Funnel of
the White Sea (Voronka Belogo Morya), the bottom is covered by a well
sorted pure medium sized sand (St. 710, 65 m; St. 122, 70 m, etc.)

where particles prevail from 0.5 to 0.25 mm (fig. L4O). The color of

the sand is either yellow or yellowish-grz:r, sometimes white, but nearer
to the Kola Peninsula (Kol'skiy poluostrov) it is rosy-gray consisting
of rounded and subangular grains of quartz with a considerable admixture
of feldspar and dark minerals - hornblende, magnetite, ilmenite, dark
mica, rosy garnet. The carbonate remains, such as the fragments of

barnacles, Cardium sp., Buccinum undatum - are found in small quantities.

Toward the north on the extension of Cape Kanin Nos (Mys Kanin Nos - St.
123, 65 m; St. 706, 64 m) the marked sorting of sand becomes less pro-
nounced (fig. L1, a) and it begins to contain a considerable admixture

of whole shells and particles of Saxicava arctica, Pecten islandicus,

Astarte sp., Leda sp., fragments of Pecten., Further, the sand is
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enriched with shingle and gravel which are frequently overgrown with
pearlweeds. Among shingles, mainly fresh and well-rounded ones, one
can find gray, rosy and yellowish sandstone, plagioclase and ortho-

clase granite, weathered fragments of igneous rocks of diabase type.

Toward the east and south the average type of sand is replaced by a
clearly washed and well assorted fine sand (fig. 4l, §) of yellowish-
gray (St. 721, 75 m) or white cclor with a rosy hue (St. 737, 69 m;
St. 738, 6L m).

In eastward direction the sand becomes more fine-grained, turning into

a dust-like sand (fig. 41, b,2) and later into muddy sand. Along the

coast line lies a pure dust-like sand (St. 730, 20 m) consisting of

subangular quartz grains which include magnetic particles. The sand

contains an admixture of feldspar, carbonate remains, calcareous /12h
rhizopods and small shells Astarte sp., as well as a small amount of

mica, Analogous is the sand lying on the smooth underwater slope to

the north of Kanin Peninsula (poluostrov Kanin) which is subject to

the action of waves and tidal currents (St. L9k, 34 mj St. L97, 55 m).
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Fig. U0, Mechanical composition of sand in the

pre-Kanin area,

A -- histograms of screen analyses, Fragments: le--greater _
than 2 mmj 2--2 to 1 mmg 3~=1 to 0.5 mm; L=<0,5 to 0.25 mn;
5==0,25 to 0,1 mn; 6~~smaller than O.1 mm; 6 -- histogranms 7
of water analyses: Fragments: le-greater than 1 mm (are
subtracted from samples and are not included in the sum of
100%); 2-=1 to O.1 mm; 3=~0.1 to 0,05 mm; )y==0,05 to 0,01
mn; Se-smaller than 0,01 mm,

Horizontal lines beneath the graph, from Jeft to right:
Station 122, at 70 meters, etc.
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The assortment of sand is considerably less pronounced on the extension

of the Cape Kanin Nos (Mys Kanin Nos; St. 489, 78 m), to the north of

it (St. 493, 65 m) and 15 miles to the north of the Cape Laydennyy (Mys
gé Laydennyy; St. 500, 65 m). Everywhere in the areas, the sand has a
”% yellowish~gray or even pinkegray color and contains few small rounded

shingles of sandstone and basalt.

The muddy sand near the Cape Kanin Nos (Mys Kanin Nos) and to the south

of it is characterized by a pronounced predominance of coarse silt

$ having a slightly yellowish-gray color changing to a greenish-gray

E: color; downward in the column it becomes more fine-grained., Only to

ﬁ@ tha south of the Cape Kanin Nos (Mys Kanin Nos) and on the northern

7 slope of the peninsula does the muddy sand contain a noticeable admixture
of sand particles (St. L88, 59 m; St. 704, 56 m; St. 492, 6i m); it
consists basically of quartz containing single, coarse rounded grains,
gometimes with an admixture of quartz gravel; however, in contrast to

sand, it contains a considerable portion of mica.

To the north of Cape Kanin Nos (Mys Kanin Nos), on a sloping depression,
a spot of sandy mud has been noticed (St. 12L, 62 m; St. 702, 58 m; St.
2755, 6L m; St. 2756, 6L m; and St. 1855, 64 'm)., Its color is yellowish-
gray, its structure is compact containing a large quantity of fragmenty

of wollusks Cardium sp., Pecten islandicus, Nucula tenuis, tubes of

worms, sandy rhizopods of Hyperammina sp.
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Fig. 41. Ths sand of Kanin-Kolguyev Shoals.

a -- St. 643, 83 m, fine sand with fragments of shells
and barnacles; § -- St. 696, 87 m, powdered sand of
yellowish~gray color (to the south of underwater exe
tension of Kaninskiy Khrebet(Kanin Range)); b ~= St.
750, 103 m, dust-like sand, poorly sorted, yellowish-
gray color, overgrown with shells of barmacles Cardium
and with partly dissolved Astarte; 2 =- St. 753, 90 m,
dust-like sand, greenish-gray, well sorted, with

organic remnants,
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The sandy mud contains a considerable admixture of sand as well ay
gravel and shingle conaisting of a fine=-gruined rosy colored granits,

gray schigt and gray limeatone,

The origin of sandy mud, as wall as that of muddy sand, is assoociated
with the erosion of deposits of Quaternary transgressions, which arg
oexposad at places on the Kanin coast and lie at shallow depths on the
underwater siope bensath the layer of contemporary sediments. Accorde
ing to the information obtalned by commercial trawling. the boards of
trawls often out here the upper layer of sand and bring up a viscous
clay. Although the depth does not increase more than % m, a relative-
ly calm zone with a less intensive hydrodynamic activity is found
here, The presence of a hydrodynamically calm zone to the noxth of
the Kanin Peninsula (polucstrov Kanin) is confirmed by direct measure~
ments of current speeds as well as by the distribution of ice. It is
here that an accumulation of concentrated ice floea is preserved longer
than elsewhere (V. A. Vasnetsov, 1938), Erosion and inflow of new
material are also reflected in the results of the msan mechanical

composition (table 6 and fig. 35, b).
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fable 6
THE MEAN MRCHANICAL COMPOSITION OF SEDIMENTS
T
Fragtions Dapth in m Feastion in mm o8
Bottom Type | €0.0L rm (O RO O 8B
in % trom=to [ mean| > 1 [1e0,1{=0,05 | «0,0} <o.m§§
Pra-Kahin Area
Sand <5 2078 L9 | (0,9)]25,6 165,7 15,9 | 2,8 |19
Muddy Sand 5=10 | 45«61 55 | (0,4)[1u,% |68,5 Po,L [ 6,9 | 7
Sandy Mud 10-20 | 58«64 62 | (0,4)|16,7 [L9,7 (21,0 2,6 5
Kanin-Kolguyev Area

Sand <5 70"'87* 90 (2,8) 39’9 5296 h,6 2’9 2l
Muddy Sand 5-10 | 63-149 | 103 | (3,7)135,1 {L9,1 | 9,2 | 6,6 |18
Sandy Mud 10-20 [132+206 | 161 | (1,0)|20,1 [L6,9 [19,5 [13,5 3

#Dust-like sand.

fine sand 61 to 90 m,

The depths of the average sand are 55 to 62 m, for the
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L, The Kanin-XKolguyev Area

The Kanin-Kolguyev area presenta large shoaling waters at a depth of
about 100 m between the pre<Kanin area, the Kolguyev Island (ostrov
Kolguyev) on the aast and the Goose Bank (Ousinaya banka) on the north,
The western boundary with the area of the Murman Bank (Murmanskiye
banki) runs between isobaths 100 and 150 m. The surface of the Kanine
Kolguysv shoals is exclusively smooth which has also been confirmed by
detailed measurements carried out during the recent years. However,
they demonstrated that (fig. 14, bathymetric chart) that the slopes of
the Kanin Bank (Kaninskaysz banka) are indented by valleys which lead
tovard the southern branch of the Central Depression of the Barents Sea
on the southwest and toward the depression between banks Gusinaya and

Kaninskaya on the north,

The sediments in the Kanin-Kolguyev area are represented mostly by sand.l
Toward the Goose Trench (Gusinyy Zhelob) the sand covering this slope is
replaced by muddy sand and sandy mud. The muddy sand is deposited in
underwater wvalleys between the northern siope of ‘T,he Murman Shoals

(Murmanskoye melkovod'ye) and the southern slope of the Kanin Bank

l‘l'ha following data have been used: by T, I. Gorshkova obtained during
the L4th and 6th cruises of Persei(Persey) in 1924, during the 13th cruise
in 1927; by M. V., Klenowa obtained during the 10th and 18th cruises of
Persei in 1926 and 1929, respactively; by P. N. Novikov obtained during
the L9th cruise of Persel (Persey) in 193L; by S. I. Malinin obtained
during the l3rd c¢ruise of survey ship Knipovich in 1934 and by N. N,
Khokhlin obtained during the 52nd cruise of Knipovich in 1935,

i
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(Kaninskaya banka), as well as between the northern and scuthern branches
of the latter. A spot of muddy sand has been found at depths of £0 to

75 m between the Kanin Peninsula (poluostrov Kanin) and the Kolguyev
Island (ostrov Kolguyev). The replacement of sand with muddy sand and
sandy mud also occurs westward and northwestward toward the southern

part of the Central Depression (Tsentral'naya vpadina).

The sand in the area of Kanin-Kolguyev Shoals (XKaninsko-Kolguyevskoye
melkovod'ye), as in the Kanin areaz, consists predominantly of quartz.
Its color in the majority of cases is yellowish-gray, the sand is well
washed and assorted and it contains, in addition to quartz, feldspar,

a small admixture of magnetite and ilmenite, as well as the rosy-colored
garnst, which can be readily noticed even by examination with binoculars.
At places, due to the admixture of feldspar and the rosy=-colored micace-
ous sandstons (St. 125 to 127 between the Kanin Peninsula (poluostrov
Kanin) and the Kolguyev Island (ostrov Kolguyev) at depths of 79 to

36 m)), the sand acquires a rosy-gray hue. Nearer to the coast it has

a pinkish-gray color (St. 158, 58 m), but in the western portion of the
area a greenigh-gray color (St. 236, 95 m; St. 682, 90 m; St. 683, 83 m,

ete.).

In the eastern portion of the area and at smaller depths in the central
section of the Kanin Bank (Kaninskaya banka) and nearer to the Kolguyev
Island (ostrov Kolguyev) the sand becomes coarser, so that the prevailing
size of fragments ranges from 1 to O.1 mm, whereas in the western part

and at great depths the fine, dust-like sand prevails. Admixture of




e e R SRS

PR

T

A Y T T

R i

e i

S ISR AR A I T VY 1 O P DR O A AR A, IR ST T S R TN Y R R TR T i S TR RO AR S

iy

TRANS=130 97/126

shingle is limited. One can find single shingles and small boulders
overgrown with sponges, hydroids, barnacles and sometimes with litho~
thamnions. Nearer to the coast the quantity of shingle increases and
also there appears a considerable quantity of gravel consisting of
smooth quartz grains, rosy-colored feldspar, fragments of rocks, such
as basalt, micaceous sandstone and carbonate fragments of organisms.
Especially large numbers of fragments of shells and barnacles are found
off the entrance to Cheshskaya Guba (St. 537, 55 m) and on an isolated
shoal to the north of ostrov Kolguyev (K. Island - St. 779, 70 m) where
also gravel consisting of fragments of gray schist and iimestone, some=-

times with ocherous rims, has been found.

The fine sand of the southwestern portion is characterized by pronounced
sorting and a small admixture of shells and their fragments - namely:

Mya truncata, Astarte sp., Balanus, Tellina baltica, Cardium (fig. Ll,

St. 683, 83 m ete.). The sorting of the average sand (St. 686, 62 m)
to the north of the underwater extension of the Kanin Ridge (Kaninskiy
Khrebet) and that of dust-like sand to the south of it (St. 696, 87 m)

is rather less pronounced (fig. LO, A. B).

In order to explain the distribution pattern of sand sediments and the
amoothened original rocks underlying the sand, it is necessary to carry

out thorough investigations,

On the slopes of Kanin Shoals (Kaninskaya banka) the dust-like sand
(silt) is represented by two types. On the western slope it contains

a considerable admisturs of sand (1 to 0,1 mm) whose mechanical composition,
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when expressed graphically, is represented by two rather marked apices
(St. 750, 103 m; St. 752, 96 m; St. 753, 90 m). In the valley to the
south of Kanin Shoals (Kaninskaya banka), evidently in an area of
accumulation (St. 246, 107 m; St. 1108, 105 m) the resultant graph has
only one apex, Among the organic remains in the sand covering the
Kanin Shoals (Kaninskaya banka) one can find chitinous tubes, fragments

of shells, including partly dissolved shells of Astarte borealis,

fragments of the large barnacle and large Cardium ciliatum with traces

of fouling. The dissolved particles contain also other carbonaceous
remnants, including the shells of Saxicava (fig. Ll). Such a character
of organic remains among which an unusually dense admixture of fossil
shells is found, as well as the: type of mechanical composition, point
out that the source of the material is not of our times. The coarse-
grained portion of Quaternary rocks, which has bsen subject to intense
erosion on the slopes of shoals and on the coast, has accumulated here,
The active hydrodynamical regime - i,e. the swelll and tidal currents
at the presence of relatively steep slopes (fig. L2) determine the
erosion and partial redeposition of the material that had been deposited

earlier,

lOn the Kanin-Kolguyev Shoals, the swell and tidal currents moving
from the north and west are subject to the greatest deformation,
but the water here is less tiransparent than in the other sections
of the open sea.
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Fig. L2. Mechanical composition of sediments
on the slopes of the Kanin Bank (Kaninskaya
banka) (For designations see fig. 33).
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The mechanical and structural composition of the sand covering the
northern portion of Kanin Shoals or Bank (Kaninskaya banka) and the
slope toward Goose Trench (Gusinyy Zhelob) that separates it from the
Goose Shoals (Gusinaya banka) differs little from that covering the
western slope which has already been discussed. Also here a consider-
able admixture of fragments ranging from 1 to O.1 mm is found, as well

as carbonaceous remnants and whole shells, such as Pecten islandicus,

which is sometimes overgrown with barnacles (St. 682, 119 m), some
gravel, and shingle consisting of gray quartzite, red sandstone, dia-
base, granite. The large grainc of quartz are rounded, but the two
apices in graphical presentation are not pronounced because at the pre-

gent time the area is evidently characterized by deposition.

The color of the muddy sand lying between Kanin Peninsula (poluostrov
Kanin) and the Kolguyev Island (ostrov Kolguyev) and to the north of
Kanin at a depth of approximately 60 to 70 m (St. 161, 75 m; St. 362,

63 m; St. 501, 64 m) is yellowish-gray; when dry, the muddy sand is
slightly cemented in lumps containing a considerable amount of sand,

In addition to the predominant quartz, feldspar and dark black minerels,
including magnetite, the muddy sand contains a noticeable quantity of
mica, The less intensive hydrodynamical activity of the medium makes

it possible for the flakes of mica to remain in the sediments., Among

the few gra.ns of gravel and shingle, which have been intensely weathered,
rounded and overgrown with bryozoans and serpulids, there occur quartzite,

clay layers, limestone and fragments of lithothamnions,
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In the valley between Kanin Shoals (Kaninskaya banka) and the Murman
Shallows (Murmanskoye melkovod'e) at a depth of 100 to 125 m (Stations

237 and K 1857) the quantity of sand particles is smaller, but on the

northern and eastern slopes of the Kanin Bank (Kaninskaya banka) the

quantity of the particles increases at places (at St. K 1896, 85 m, to

s
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the north of Kolguyev, for instance). Here a core of muddy sand (St. /128
2748, 89 m) contains a counsiderable quantity of gravel but at a depth

of 12 cm a layer of coarser sand with calcareous rhizopods occurs,

In the valley between the northern and southern gpurs of Kanin Bani
(Kaninskaya banka) the muddy sand is gradually replaced by sandy mud
 reminiscent of muddy sand (St. 751, 206 m; St. K 1330, 145 m, etc) as
the depth increases, But at the eastern end of the Goose Trench
(Gusinskiy Zhelob) the replacement takes place as the distance from the

slope of the Central Depression increases.

As regards the composition of the sand, only the presence of an ocherous
admixture and a rather better cementation in dry condition is to be
noted, Toward the bottom of the cores, the sandy mud turns gradually
into a uniform greenish-gray mud (St. 751; the length of the core being
53 em} or into a finer-grained sandy mud (St. 761; the length of the

core being 27 cm),
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Fig. L43. The mean mechanical composition of sediments in
the southern portion of the Barents Sea in areas charace
terized by accumulations,

a == lth area, Kanin-Kolguyev Shoals (Kaninsko-XKolguyevskoye
melkovodiye); 6 ~- 7th area, Pechora Shoals (Pechorskoye
nmelkovod'ye); & -- 9th area, the Central Plateau; fragments:
1l «v 1,0 to 0,1 tmj 2 e 0,1 to 0,05 mms 3 == 0,05 to 0,01

mm,
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On the whole the KanineKolguyev Shoals (Kaninsko-Kolguyevskoye melko=

vod'ye) is an area characterized by coarse-grained sediments resulting

from the washouts of Quaternary sediments. The White Sea water,

P

=

carrying evidently the suspended particles of the River Severnaya Dvina

R

(M. V. Klenova, 1952), deposits here a small quantity of sesquioxides,
R iron for instance; which lends a yellow and pink color to the sand,t
The sand and silt sediments that have been redeposited many times form
a thick protective layer which cannot be plerced by light instruments,
Therefore data on thickness are not at our disposal, It is suggested
that the thickness is considerable because the underlying layer, except

for the slopes of elevations, is not detected by trawling.

Because the old rocks are not exposed anywhere, a clear conneoction
between changes in mechanical composition and the depth is observed., On
the western slope of Kaninskaya banka the eroding sediments oocupy a
small area. The average composition does not disclose traces of erosion
and cuwrves indicate a gradual and uniform decrease in the quantity of
fragments ranging from 1 to 0,1 mm and from O,1 to 0,05 mm with increase
in the content of particles < 0,01 mm and the fine 8ilt ranging from

0.05 to 0,0l mm (table 6 and fig. L3).

1The ferric oxide in the sediments is characterized by its mobility.

Thus, in a sample of pink sand (St. 158, 58 m) which was kept for 14

years in a jar filled with paraffin, a considerable displacement of

sesquioxides had taken place., Only the upper layer (about 2 cm) had

preserved the pink color, Under it, pink interlayers 0.5 mm thick

were observed at a distance of 2 to 3 mm from one another, Farther,

the pink color was preserved only in spots, but at 7 to 8 cm a pro-

nounced interlayer had been formed. Beneath it a pinkish-gray sand

with diffuse yellow and gray spots could be observed. At the bottom r
of the jar, periodic reactions occurred, g

FEK A A g ¢t e s o - LT T e L AR R e TN L Y

RSV Lt o




SAEEEAAR LA L EUE LA S Ut (M CEEAMALYAN L bie ke et Wk bl Wabols £t £ 31 MR EShL AR Lk AL R Al b i L bl DR bbbl A AL L Bk S Tt bk AL he Sl T Mokt ot SUT IR U MG “”'\V“"’l“"‘m‘.“‘!’\"ﬂ“\m

TRANS«130 10L4/129

5, The Murman Bank
(Murmanskays banka )

The projection of the 200 m isobath extended to the northwest and
situated to the west of the Kanin-Kolguyev Shoals is called the Murman
Bank (Murmanskaya banka), At depths ranging from 100 to 200 m it forms
twe sloping elevations situated en echelon with respect to each other,
These are the Southern Murman Shoal (Yuzhnaya Murmanskaya banka),
bounded by 150 m and 175 m isobaths, and the Northern Murman Shoal
(Severnaya Murmanskaya banka) whose depths are approximately 165 m and
which rige over the underwater shelf whose depth is approximately 200
m. The boundaries of the area include also the spur of an elevation
lying at a depth not exceeding 250 m and extending in the same northe
western direction. In the north it delimits the eastern part of the
Norwegian Trench separating the Murman Shoal (Murmanskaya banka) from

the coastal shoaling waters of Murman (Murmanskoye maelkovod'ye).

Between elevations of the Murman Bank (Murmanskaya banka) there are
sloping depressions the amplitude of their relief variations ranging

from 20 to 25 m. Ths detailed depth soundings show that the slopes of
the shoal, especially at a depth of 200 m and to a certain degree at

250 m, are characterized by indentations. Numerous valleys descend from
the slope toward the northeast into the Central Depression of the Barents
Sea and tuward the southwest in the direction of the Norwegian Trench.

The slopes and the surface of the Murman Bank (Murmanskaya banka) abound
in stones, and in a number of places old rocks, evidently, the Quaternary
clay, are found beneath a negligibly thin layer of contemporary sediments.
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The highest areas of the Mumman Bank (Murmanskaya banka) are cowvered by
sand and wuddy sand which ls replaced by sandy mud in depreaaiona.l
Coarse fragments are found in great quantities., On every slops, é¢8-
pecially on the northeastern one, they have baen found by trawls, which
attests to the presence of outorops of original rooks. The coarss
fragmonts have also been noticed between troughs on the outcrops of the
southwestern slope, The outcrops of old clay are limited to the 200 w
isobath and they have been disclosed by all types of instruments (used

in the collection of samples) and by commercial trawls,

The composition of the sand covering the eastern part of the Murman Bank
(Murmanskays banka) is analogous to that of the sediments covering the
southwestern part of Kanin-Kolguyev Shoaling water (Kaninsko=-Kolguyewskoye
melkovod'ye), i.e. it is primarily a quartz sand with coarse rounded
grains containing feldspar, mica and fragments of dark ferrous rocks.

The difference lies in a smaller quantity of non-ferrous metals which

are not detected by binoculars in the samples taken from the Murman Bank
(Murmanskaya banka). The admixture of carbonate fragments and gravel is
negligible. In addition to mollusks, the tiny Astarte sp. for instance,

one can find calcareous and siliceous rhizopods, plates and spines of

lThe writer has used the data obtained during the following crulses by
the survey ship Persei (Persey): the 6th in 192}, 12th and 13th cruises
in 1927, 17th in 1928, 50th in 1934 by T. I. Gorsnkova; the 18th cruise
in 1929 by M. V. Klenova; the 28th cruise in 1930, by V. P, Zenkovichj
the Shth cruise in 1935 by S. I. Malinin and Kuzovleva; and during the
following cruises by the survey ship Knipovich: the héth in 1934 by S.
I, Malinin; the 52nd in 1935 by N. N. Khokhlin.
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gea urching, chitiuoun tubes of worms. At smaller deptha flne sand ia
depositad (St. 748, 100 m) fig. Ll, 2) but with inorease in dopth, the
proportion of sand partioles decressen and the sediment asaunas the

charactey of a silty swnd (St, 247, 190 wj St. %5, 16Y mj £ig. Lk, 1),

The muddy aand, whioh is widely distributed in the eastern part of tha
Murman Bunk (Murmanskaya banka), 38 rapreaanted Ly two typas (fig. L,
3 and 4). The muddy sand on the slopa lying toward the Murman Trench
(the eastward extenaion of the Noxweglan Tranoh betwean tha Murman Bank
or Shoal (Murmanakaya banka) and the Murman coastal shoals) conalata
pradominantly (to 82,5%) of coarse ailt particles (St. 628, 146 w; St
1118, 210 m). ‘There it contains quarty with a small admixture of feld
gpar and organic ramains in the forwm of ohitin, sponge spiouwlea, worw
tubes, a few calcareous rhisopods, and othax carbonate {ragmanta,

/130
The other type of muddy sand, whoge sorting is considerably less pro-

nounced, contains a large amount (to 50,7%) of sand particlesa, It is
found near the slope of Kanin-Kolguyev Shoaling Water (Kaninskow
Kolguyevekoye maelkovod'ye); (8t. ThY, 140 m; St. 1078, 190 w, etv,) on
the northern slope of the Murman Bank (Murmanskaya banka) (St. 261, 210
m; Ste 106h, 217 w).

A typical type of sediment on ths Mwman Bank (Murwanskaya banka) is the
sundy wud which is yelated to the muddy sand (about 10¥ of particles are
smaller than 0,01 mm). The mechanical composition of the sand covering
the slopes of underwater elevations, for example the northwestera end of

the Southern Murman Shoal (Yuzhmaya Murmanskaya banka) (8t, 259, 140 m),
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bhe northavn alopa (St, 1066, 16K m; 8%, 631, 2LY w) and tha aouthe

J weatarn alope (4%, 10006, 19% w), are dasaribad by giupha having twe
uploas, but the wechaniocal compealtion of the sand coverdng depreaaiona,
1.00 tha areas chamotevinad by depoaitional proceasan (St. 260, 183 w;
8t. 262, 190 w, ato,.), ava deacrdbad Ly graphy having ene apex. To tha
north, on the slopa extonding toward the Contral Depvaassion, whioh la
traverged by one ol the principal byranchwa of the Nonlkapp Ourrent, the
sandy mud, aa wall as the wmuddy sand (fig. hli; » and 6) are oharacter-

J lded by an inoreage in the content ol fragmantas frvm O to 0,1 wa and by
' the predenve of small gshingle, gravel and organio remaing in the forw of
spinaa, ohitinous woiw tubes, ocalecareous rhieopods and carbonate

fraguents (St, 631 and 1070; fig. U5).

The sandy mud lying on the slope which atretchea towamd the Nmwaglan
Trench (on the Kola Meridian 33°30') 1o characterized by a great variety
of alemanta, but on the whole it is represented by various types having
! one apex in the grapha showing their mechanival composition (St, 1535,
272 m; St. 2906, 233 m, ato.).

Coren of two layers ware taken at almost all the stations on Murman
Shoal (Mwrmanskaya banka). Tha thickness of the upper greenish-gray
layer of sediment varies from 2 to 33 om. Under it lies a layer of
different composition « usually gray, sometimes a sandy or viucous clay

with a noticeable rosy-colored hus, A minimum thickness of the upper

laysr is obaerved on slopes and the graphs of its mechanical composition /131

are alwvays characterized by the appearance of two apices.
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Mg, bh. Types of mechanival composition of sediments on
the Murman Bank (Mumangkaya banka):

le~silty sand (St. 247, 150 m; St. 255, 165 m); 2-«fine sand
(St. 7h8, 106 m); 3--muddy sand, well sorted (St. 628, 146
n); Lhewwuddy sand on the underwater shelf whose sorting is
not pronownced (St. 1078, 190 m); S~-zandy mud (St. 289,

140 m; St. 260, 183 m); 6--sandy mud on the slope whose
sorting is poor (St. 631, 249 m). (For designations see
fig. 33).

Key, St. 2L7 at 150 m, etc.
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If the thiokness of the uppar layer inorveasss (which iy obsawwved in
daprevgions of the Lottom), the graphis presentation does hot have two
aploas, In areus where acousulation takes place, in ths trench batwaen
Kanin Shoal (Kaninskaya bunka) snd Nurman Shoaling water (Nurwmanskoye

3 malkovod'ye) (St. 749, 140 mj Sb. X 1342, 106 m) for instance, the cores
up to 36 om long did not reach the wnderlying layer; but a little to the
north, in the area of eroasion, which is aascoiuted with the Nordkapp
Current (St. 1078, 190 m), a core sample 27 om long contains, beginning
from 16 om, & dense and heavy, rosy-gray clay with fragments of shells,
E& On the surface of clay lies a mixed material - interlayers and coatings
of greenish-gray sand; beneath it, irregular areas of greenish-gray
muddy sand and rosy-gray clay. At a depth of 12 cm from the top one can
find pure muddy sand with shingle, including, at 8«10 om, rounded shingles
of sandstone (3 om in diameter) with a slightly burnt surface having
traces of fouling (fig. LS).

Slightly saline rosy-gray clayey mud (or clay) has besen found at the
eastern end of the Mwman Trench (Murmanskiy Zhelob) (St. 628) where the
thickness of the contemporary muddy sand equals 25 cm. On the surface
;fw | of the lower layer lies an interlayer consisting of white, well-sorted
rounded grains of quartziferous sand with an admixture of feldspar and

B ferrous minerals.
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Fig. LS. Composition of the slope of Kaninskaya banka and Mur-
manskaya banka (Kanin and Murman Shoals),

1--Kanin Shoal (Kaninskaya banka) (St. 1078, 190 m), Column 31
cm long: 1 to 11l ¢m — muddy sand with shingle and gravel; 12
to 15 cm «= areas of greenishe-gray muddy sand and rosy-gray
clay; 16 to 31 em — rosy-gray clay; 2--The slope of the Mur-
man Shoal (Murmanskaya banka) extending toward the Central
Depression of the Barents Sea (St. 631, 249 m). Cores 6 to 20
om long = irregular patches of greenish-gray riuddy sand and
gray mud; a layer of greanish-gray muddy sand at 1L cm and at
17 to 18 em; beneath it, gray mud; 3--A layer ol rosy-gray
clay at 36 to Ll cm of the core between the layers of greenish-
gray sandy mud. The beveled surface of separation at a depth
of kL em (the core at St. 1535, 272 m at & depth of 29 to Sk

cm of the core).
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The wderlying layer at the northwestern end of the Southern Murman
Sheal (Yuszhnaya Murmanskaya banka) (St. 259, 1LO m) hes an analogous
character; it lies 1) cm deep and contains an admixture of gravel,
Above it lies an intermediary layer, but at a depth of 7 om of the core,
beneath the layer of muddy sand, lies an interlayer consisting of
medium sized and coarse gravel made of rounded grains of schist and

sandstone,

At great depths (St. 260, 183 m) the underlying layer lies beneath a
core 34 am long and has a slightly lumpy structure with thin layers of
sand marking individusl strata as the sample becomes dry. In the same
depression, farther to the west (St. 262, 190 m) the thickness of the
upper layer is 21 om, but the lower layer consisting of rosy-gray clayey
mud is very dense and uniform; it is separated from the upper layer by
a thin sand coating containing grains of gravel, At St. 1068 (195 m)
located on the same cooidinates, the lower layer lying under the cover

of contemporary sediments 18 cm thick has a rather different composition,

St1ll greater differences has the underlying layer in the northern part
of the Murman Bank (Mwmanskaya banka). Here, for instance at St. 1066
(165 m), under the surface layer having the usual composition and being

7 om thick, lies a layer of gray, bright mud which is slightly carbonized
and contgins rounded grains of gravel mixed with mica and ferrous
minerals, It is separated from the contemporary sediment by a tran-
sitional layer consisting of gravel and shingle of red granite. Still

farther to the north, near the slope of the Central Depression, where
i
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the thickness of the contemporary sediment is 11 em (St. 261, 210 m},

5 ca (St. 1064, 217 m) and 7 em (St. 631, 249 m), the underlying layer
is represented by a gray dense and heavy mud or clay, which is slightly
brackish and bubbles slightly from acids. The clay contains grains of
gravel consisting of calcareous shale up to 1 cm in diameter; evidently,
it represents the remnants of disintegration of the underlying rocks.
The stratification of sediments of St. 631 on the slope ¢f the Central
Depression is analogous to the core 1078 (fig. L5, 1). Between the
underlying layer and the contemporary sediments, which represent a
typical case of erosion, is observed a transitional layer in the form of
irregular patches of greenish-gray sandy mud and, beneatn it, a gray

layer with a slightly rosy-colored hue.

A complex stratification has also been observed on the northwestern spur
of the Murman Bank (Murmanskaya banka) (fig. 46) where the thickness of
the upper layer decreases at places to 2 cm (St. 2905, 272 m); at other
places one can find rosy-gray clay lying between two layers of couiteupo-
rary greenishegray sandy mud (St. 1535, 272 m; fig. LS, 3).
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Table 7
MEAN MECHANICAL COMPOSITION OF SEDIMENTS
Depth in m Fragnents in mm o2
Bottom Type | Fragments . 8
<0,01 mm Osl~ | 0,05~ 2
in % from-to {mean | >1 [1-0,1{ =0,05| =0,01| 0,01 ig;
Murman Shoal (Murmanskaya banka)
Sand <5 120-165 1135 | (0,8) |L2,7 | 49,3 | 5,2 | 2,8 ] &
Muddy Sand 5«10 |140-217 |13% | (3,8) [21,9 | 60,8 }10,5 | 6,8 |11
Sandy Mud 10-20 ] 1ko-2L9 [192 | (1,1) |17,6 | sL,7 | 15,7 | 12,0 {13
" " 20-30 1195-300 [262 | (0,2) | 2,6 | U6,6 | 26,5 | 2L,3 | L
The Area of the Western Commercial Shoals
(Zapanyye promyslovyye banki)
Muddy Sand 5=10 |202-299 |259 |(6,0) [29,8 | LB,6 |1h,2 | 7,4 | 8
Sandy Mud 1020 |215-333 [280 |(2,8) | 8,6 | 52,5 | 23,7 | 15,2 |L6
oo 20-30 [222-322 |281 | (0,7) | 3,4 | 35,0 | 36,5 | 25,1 |18
" 140-50 — 1262 1(2,0) ! 6,1 V17,7 29,5 Th6,7 ' 1
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Fig. L7. Distribution of sediment types on the
surface of the Murman Bank {(Murmanskaya banka)

according to mechanical composition (For designating

symbols see fig. 33).
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Thus the Northern and Southern Murman Shoals (Severnaya, as well as the
Yuzhnaya, Murmanskaya banka) represent a surface submerged beneath the
sea level, on which the thickness of contemporary sediments is measured
in centimeters (fig. L6, St. 1064~1068). Obviously, all the surface
was covered by Quaternary deposits which couver the original rocks of
varying composition. This causes certain differences in the composition
of the lower layer of cores, whereby individual diversities can be well
detected in the southeast-northwest direction of the shoals as they
change with locality; this is in complete agreement with our concepts

on the geological structure of the given area of sea bottom, 'The lower
layers of the cores taken from the Murman Bank (Murmanskaya hanka)
should be subjected to a special investigation and more powerful instru-
ments be used in the collection of samples in order to obtain data for

the original. rocks composing the area.

The presence of washouts resulting from the action of sea currents on

on the slopas of the shoal, which is reflected in the types of sediments
(fige. U7), is also confirmed by the mean mechanical composition (table 7)
in which the cwrve representing the content of sand particles ranging
from 1 vo 0.1 mm forms a pronounced bend, but the coarse silt sharply
increases in *he interval of muddy sand {fig. 35). The washout i8 indie
cated by the absence of a direct relatiori between the depth and mechaﬁicaﬂ

composition.
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it | 6. The Area of the Weutern Commercial Shoals

! (Zapadnyye promyslovyye banki)

The area located to the north of the Nordkapp T“ench consists of a
gystem of elevations at depths ranging from 250 to 350 m, which
separate the Nordkapp Trench from the western Medvezhinskiy Trench.
To tha northeast and east, a smooth surface of the Central Plateau /138
4 geparates the area from the Central Elevation and the Central De=-
pression, The roughness of rellef in the area is associated with
A the extreme western spurs of folds of the Kanin-Timan system which
reach the area. Here the folds are cut by a caving in the Western
Trench, and their direct continuation westward is interrupted. The
ﬁ é area includes the commercial shoals - Demidovskaya and Cherkova

! f Shoals ay well as the northern slope of the Nordkyn Shoal (Nordkin-

skaya banka). Farther to the west, the system of elevations includes,

| of course, the Kopytov Shoal (Kopytovskaya banka) described by P, 8.
Vinogradova (13957).

The botitom rellef in the area of the Western Commercial Shoals
(2apaduyye promyslovyye banki) is characterized by a relative complex-
ity. The elevations are intersected by trenches which to the north

and northwest, in the majority of cases, descend toward the Medvezhin-

skiy (Bear) Trench. Because the area is situated at great depths, the
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sediments, desplte the indontation of roliaf, aro at the firat glanve
uniforu;l tho sandy mud containing 10 to 208 of fragments < 0,01 mn
prodominatos.

On elevations and staep slopes one can I'ind sand which ig usually not
woll sorted and containy a large proportion of f“agmanta ranging t'rom
1 to Ol vm, Mud 18 also found in locked relief depraasiony but wore
frequently in areas from which old sediments have besn eroded. There-
fore it /mud/ is frequently found at smallar depths than in tha case
of sandy mud; its mechaniosl composition is repressnted by a graph

having two aplues.

In the western part of the area (along the creas section Cape Nordkappe
Bear Island /Bjifrndya/ tig. 32; St. 1137 to 1879, at depths ranging
from 277 to 354 m) the bot' w is covered by sandy mud whose censntation
is weak in dry condition and which contains sponge spiloules, carbonate
tests, a great quantity of micxofauna-namely: foraminifera and cstra-
coda., At the extreme northern statlions the oxidizod layer is nore

pronounced and the upper sectlion of cores has a pinkish-gray colox,

1Data obtalned during the following cruises of the swrwvey ship Persei
(Persay) were used: 12th cruise in 1927, L5th in 1933, 50th in 1934,
by T. I. Gorshkova; 19th in 1929 by K. R. Olevinskii; 27th in 1930 by
A. S. Ruchiky 28th in 1930 by V. P, Zenkowich; 35th in 1931 by L, A,
Tastrebova and E, K. Kopylova; LOth in 1932 by V. P, Zenkovich and E,
K. Kopylovas L3rd in 1933 by P. N. Novikov; Sﬂth in 1935 vy 8, I,
Malnin and Kuzovlevaj;70th 4ir 1938 by O, N, Kiselev; and during the
LBth cruise of survey ship Knipovich in 1934 by S. I. Malnin,
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Plg. 48, Changes in the thicknsss of gedimenty along the cross
sesction Cape Nordkapp-Boar Island (Bjdengya):

1 - contemporary sediments (thiokness of layer in centimetars).

Key. The upper left-hand commer:  Nordkapp
The upper right-hand corner: Beax laland
The vertical linsg, left: lepth in m,
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Qorew sonaleting of o lapors had basn found alweat throughout the
aroaa aeatdon.  Uedev Hthe wppav layey of yellowlahwgray sandy wued
with carbonate vamaing, wiva and individual large rouwndad gradna of
quasts ot can Lind mud or alayey mud having a gray or blulahegray
coloy, aomatismos with a roay-oulorad hwa, whioh iu well camentad in
diy oondition and conbaing a eonaidurable admixtura of gravel and
shingle, Tho tbioknasa of the uppexr layev rangea f»om 1% to 30 om
(fige W0)e Tha btraneitian to tha lower layer 48 in tha majorivy of
oaaun couwplotaly clear and marked by an interlayer of sand whieh e
sonatimaa vary thin, having a oharacter of coating. In the weateara
pard the variation in the thickuness of the uwpper layer is negligible
(table 8).

Dafinite deoreasss in thioknoas can be observed on bottom elevations
(st Stationa 1137 and 1878, for inatunce). Sometimes the yellowishe
gray and groenishegray sandy mud lsnds s roosy-coloxed hue at 3 to &
om beneath the surface, proserving still its mechandieal composition,
Ab Stations 1139 and 2787 the transition from the wpper layer of the
sandy mud to the lower layer of claysy mud ocowrs gradually, but

undex: the olayey mud appears once moxe a coarser sediment.

AV Stations 1137, 2355 and 1138 the lower layer has a rosyegray color.
It is everyuhere dense, sometimes bubbling from acids (Stations 1137
and 2150); at all stations the layer contains a greater or smaller
quantity of gravel. Among coarse grains one can also find dark-gray

clayey schist, detritus (scheben') of plagioclase granite and ortho-
vlase shingle (red), but farther to the east, also quartzite and
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allicaous sohiade To the emat, at a dapth of approximately 3J00 m, the

dopth 18 coverad with tha same sandy mud aa in the oross ssotdon Caps
Nowlkapp-Bear Island (Bjfmgya); it has an inoreased quantity of cosrse

3 81t paxrtiolea (62.5 to 65%; fig. L9), whose machaniocal composition is /137
sumatines axprossad by a greph with two aploes.

\.} Table 8
\“
‘:‘ THICKNESS OF CONTEMPORARY DEPOSITS ON ‘fHE SOUTHERN
o SLOPE OF THE WESTERN TRENCH
Depth {Length of | Thickness of
R Station |in m | columns |contemporary Character of transition
N in oml sediment
o in_cm
‘ 1137 2m 21 16 Pinkish-red color
. 1137 277 34 22 Yellowish-gray color; uneven
, surface
\ ; 2365 300 73 25 Admixture of sand
. 1136 | 282 us 20 —
éf _ 1138 282 L5 26 Uneven surface
. 2787 | 297 72 21 Gradual
g 2787 | 290 | 100 20 Pinkish-gray color
B 21482 | 290 88 16 Inclusions of partly dissolved
shells
1878 288 31 15 Mixing of the upper and lower
layers
139 | 261 Ll 22 Gradual
b 1139 | 261 43 30 Shifts in color and density

2788 280 Lé 21 Uneven surface

1879 354 31 25 Admixture of sand; grains of

gravel
1me length of cores is always given in dry condition.

2The sample was taken by the Ubekochernaz bottom core.
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At smaller depths here is found mud related to sandy mud (St. 315, 230 m).
According to T. I. Gorshkova, the upper 30 cm of the core are represented
by a mixture of greenish-gray and violet-gray particles, but the lower

30 om consist of violet-gray (rcsy-gray. = M, K,) mud (T. I. Gorshkova,
1931), Such a composition of sediments representing a product of

erosion of the underlying layer is confirmed by graphical presentation

of mechanical composition - namely by the two apices (fig. L9, 2).

The underlying layer of the area is represented by a dense rosy-gray

mud related to clayey mud and containing a considerable quantity of
carbonate sediments, calcareous rhizopods, gravel and shingle. On Demi-~
dovskaya banka {(Demidov Shoal) in the northesastern part of the area

(St. 1541, 286 m), under the contemporary layer of sandy mud 19 cm thick
lies a layer of clayey mud 20 to 35 cm thick, which has a rosy~colored
hue, and a very dense and heavy layer of clayey mud 36 to 53 em thick,
which is firmly cemented in dry condition and has a pinkish-gray color.

As can be seen from data by O, N. Kiselev obtained in 1938, on the
Demidov Shoal (Demidovskaya banka) each type of mechanical composition
is restricted to definite conditions of hydrological regime and bottom
relief. Muddy sand occurs on the surface and slopes of underwater
elevations at depths ranging from 202 to 299 m and in areas characterized
by abrupt variations in depth. Sandy wmud, related to muddy sand, whose
graphical presentation of mechanical composition is characterized by one
apex and which is well sorted, extends in a belt from the west to the
east (fig. 50), merging with the western slope of the Central Plateau

A AL AL L B AL L e A A L SR DA A A ER 0 A L e L S R AR i el M PGSR A Bl S R L M A R LU R B A B L R Rk D ¥



R A LA Hal M AL SALE S b v} Ades M 10 AL TEA R R L Aot M SIEAER RO Gl WA b T DB i® 44 Eha )

TR ERS WIS FARTSR

i

¥

1y

R A

TRANS =130 123/137

and coinciding with the basic course of one of the branches of the
Nordkapp Current. 4 variant of the typs of sandy mud containing a large
quantity of sand and being less clearly assorted is restricted to the
slope of the Medvezhinskaya Depression (Medvezhinskaya vpadina), to
individual projections of isobaths and to isolated shoals which, obwviocusly,

constitute the source of fragments ranging from 1 to 0.1 mm,

In relatively calm areas at depths ranging from 270 to 318 m, the under
water trenches protected from the east by elevations are covered by

sandy mud containing an increased amount of fragments smaller than 0,01
mn and, lastly, the wide level areas and gentle slopes are covered by a
sandy mud, which is nearly like mud and has a maximum of fine silt
particles, i.e. having the symptoms of cementation or the sams type of
mud. The type of mud contains also sediments having almout equal quantity
of fine silt and pelite (fig. 50) which is restricted to the depths of
approximately 300 m and, as suggests A. S. Vinogradova (1957), is possibly
asgsociated with the accumulation of mud particles in the areas character-

ized by an intense growth of siliceous sponges.l

1A thorough examination of sediments that appear to be uniform at the

first sight enables us to find an explanation of all the characteristics
of their mechanical composition and it confirms the fact that the
latter iy the most sensitive indicator of all the variations, sven the
insignificant ones, in the hydrodynamical regime. Analywes of swwples
made in 1947 on the survey ship Saratov confirmed the presenca of all
theatypea that could be singled out froa the materials collected in
1930,
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Lm 316 J10m Linbb1260m Emb6e, 290m

'

Cm 50 CmasTizBen

Fig. L49. Mechanical composition
of sediments in the area of the
Western Commercial Shoals

(Zapadnyye promyslovyye banki):

le-gsandy mud (St. 316, 310 m;
St. 661, 260 m; St. 662, 290 m);

2~-mud (St. 315, 230 m; St. L4533,
28h m).
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- 5
Fig. 50b, Fragments smaller than 0,01 mm on tiie Demidov Shoal
(Demidovskaya banka). Isolines in °/o,
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In connection with the complex character of bottom relief in the area of
the Western Commercial Shoals (Zapadnye promyslovyye banki), the graph
expressing the mean mechanical composition (table 7) has a graduated

form reflecting the various sources of material that is subject to
sorting.

7. The Pechora Shoal
(Pechorskoye melkovod'ye)

The southeastern part of the Barents Sea, the so-called Pechora Sea
(Pechorskcye more, is a shoaling water region with a level and smooth
bottom. To the scuth it adjoins the eastern part of Cheshskaya Bay

(Ch. Guba) the estuary of Pechora, Khaypudyr Bay (Khaypudyrskaya Guba),
to the east it is bounded by Vaygach Island (ostrov Vaygach), to the
west by Kolguyev Island (ostrov Kolguyev). The northern boundary runs
along the 100 meter isobath separating the Pechora Shoal (Pechorskoye
melkovod 'ye) proper from the Trench of Novaya Zemlya (Novozemelskiy
Zhelob)., To tha 2ast the boundary between the Pechora Shoal (Pechorskoye
melkoved'ye) and the Kanin-Kolguyev (Kaninsko-Kolguyevskiy) area runs

near the long. 50° E,

Because the Pechora Shoal (Pechorskoye melkovod'ye) being a continuation
of tha Pechora Depression on the bottom of the Barents Sea, is covered
by a very thick layer of sediments, the bottom relief has been smoothed
and the depths increase gradually. The 50-m isobath lies at a distance
of 80 to 100 km from the coast. An identical gentle slope is observed
toward the 100-m iscbath, and only at a depth of about 70 m does the
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slope increase a little, but the mean angle of inclination does not

exceed L minutes (M. V. Klenova, 1931},

The isobaths drawn at each 10 meters (fig. 51) enabled us to notice
certain characteristics of this sloping bottom relief. Thus, the pro-

Jection of the 20-m isobath to the southeast of the Gulyayevskiye Koshki :

S
R

Islands (ostrova Gulyayevskiye Koshki) delimits the gradual slope, which
is evidently the old bed of the Pechora River, running at first along
Dolgiy Island (ostrov Dolgliy), then toward the northwest. Along the
east coast of Kolguyev Island (ostrov Kolguyev) (fig. 1L) the isobaths
reflect its former limits which have been spread out as a result of
thawing of permafrost and of thermal abrasion. A gradual elevation
extends from Cape Russkiy Zavorot (Mys Russkiy Zavorot) to the northwest,

embracing the present day Kolguyev Island (ostrov Kolguyev).

In comnection with small depths, smooth bottom and an active hydro-
dynamical regime associated with waves and tidal currentg, the bottom
within the limits of the 20-m isobtah is covered with sand having an
admixture of gravel and shingle.1

1the data obtained during the following cruises of the survey ship Persei
(Persey) have been used: Lth cruise in 1924 by T. I. Gorshkova; 8th and
10th in 1925, 1hth in 1927 by M, V. Klenova; 49th in 193k by P, N, Novikov;
80th in 1939 by O. N. Kiselev; of the swurvey ship Knipovich: LBth cruise
in 193L by S. I. Malinin and 52nd in 1934 by N. N. Khokhlin; of the
survey ship Poliarnmia Zvezda: 3rd cruise in 1934 by A. F. Val'nev; and
several stations of the survey ship Kashalot on the 1lth cruise in 19L5

by Turpaeva.
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As the depth increases the sand is replaced by muddy sand and sandy
mud, The tiniest minute particles, i.,e. the sandy mud, bordering on
rud, is deposited in the Zakolguyev area where in the calm arsa, which
is shaltered by the Kolguyev Island (ostrov Kolguyev) and the shoaling
wacar surrounding it, muddy erosional products of the Quaternary clay
of Kolguyev are accumulating. A belt of sandy mud extends northward
merging with the sandy mud of the Pre-Novaya Zemlya Trench (Pri-Novo-
Zemelskiy Zhelob). The sandy mud also is found between the Dolgiy
Island (ostrov Dolgiy) and the continent at the entrance to the Khay-
pudyr Bay (Khaypudyrskaya Guba).

The sand of the Pechora Shoal consists predominantly of quartz and is
cleanly washed, containing a noticeable admixture of feldspar and
magnetite, The coarse grains are smooth, The color is yellowish-gray.
The sand contains a considerable quantity of ocherous particles, chitin
tubes and burrows of worms, many carbonate fragments snd whole shells,

In the northwestern part of the area the sand is enriched with broken

and whole shells of Astarte sp., Cardium sp., Mytilus edulis, fragments
of barnacles (St. 129, 29 m; St. 131, 66 m; St. 2747, 95 m). Also
calcareous rhizopods and spines of sea urchins are found; at places

accumulations consisting almost exclusively of shells are formed.

e st e i s
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Fg. 51, Bathymetric Chart of the Pechora Shoaling Waters
' (1sobaths at 10 m).

Key. From top to bottom (clockwise): the Novaya Zenlya
Island (ostrov Novaya Zemlya) - the Vaygach Island
(ostrov Vaigach) = the Pechora Julf (Pechorskiy
Zaliv).
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Here, in the sand, a considerable admixture of gravel and fragments of
rocks have been found, Near Cheshskaya Bay (Cheshskaya Guba) one can
even visually detect an apparent concentration of heavy minerals in the
sedimsnt, such as magnetite and garnet, as well as fragments of basalt
(St. 504, 23 m). Near the estuary of the Pechora the sand has a pink
coler, (St. 382, 22/18 m). On the basis of mechanical composition one
can discriminate between fine and average sand with smooth or partly
smooth grains (St. 10, 15 m) and silty sand characterized by a high
dégree of sorting where the quantity of coarse silt reaches 85% (St.
506, 23 m; St. 38L, 20 m; fig. 52),

In the muddy sand one can also distinguish two variations - namely:
poorly sorted muddy sand with a considerable amount of fragments ranging
from 1 to 0,01 mm, the graph 6f ity mechanical composition has sometimes
two apices; this type is found in the central section of the area at a
projeciion of the 50-m isobath to the north of the estuary of Pechors
(St. 145, 52 m; St. 393, 52 m); it contains a considerable quantity of
gravel and shingle consisting of fragments of schist, rosgy-colored sand-
stone and basalt, as well as organie remains, such as fragments of

mollusks, schinoderms, worms tubes (chitin and sand): Spiochaetopterus

typicus, Maldane sarsi, barnacles, Hyperammins subnodosa. Farther to /12

the east the muddy sand is represernted by the other variant character
ized by a high degree of sorting (St. 391, 32 m), notably in the southern
part of the region, off the entrance to Cheshskaya Guba (St. 533, LO m)
in an area affected by strong tidal ourrents (fig. 52),
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§ Fig. 52. 1ypes of machanical composition of aedimants

¢ on the Pechora Shoaling Waters(Pechorskoys malkovod'ye).
g a,8 -=8ilty sand (a = St. 506, 23 m; 8§ w St, 38L, 20 m);
! 8y 7 =-muddy said, badly assorted (8 - St, 15, 52 m; 2 =
“ St. 393, 52 m); 3 ,e--nuddy sand, well sssorted (& — St.
S)\'

391, 33 m; @ = S%. 533, LO m)j e »3,u-=sandy mud (NC—w

TR
=R

St. 155, 50 mj 3 = St, 154, OL mj u == St. 147, 39 m),

Sl

For explanation of symbols see fig. 33.
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The gandy muwd has & vedy slnllar aospruition. Along the coast (b, Ka

31, 30 wp St Ka 370, LB wmy £ige S3) to the southeast of Kolguyev lslaml

(ontaov Kolguyev) &t oconvains as much as 57% of partioles ranging Srow 1

0 Q.1 i, To tha eaat of the Kolguyev Jaland (oatyrov Kolguyev) the

M’h??&" NadW) Ao de? Ay Xad Agied

Vige 93. Changoa in the mechanical
composition of aandy mud in the
coastal belt (Stations K 367 through
Ka 302). For axplanavion of aymbols
see $ig. 33,

quanhtity of ssud partielea de-
areases (St. 156, S0 wm; St.
156, L7 m; St. Ka 37%, LS m),
but at great depths appear
aevidonce of camantation, a
maximum /quantity of sand/
being reached in the fine silt
(St, 154, 64 m; fig. S2), where-
as nearer to the island a maxi-
mum is preserved in the coarse

silt (St. Ka 381, 5S4 m; St. Ka

302, 73 mp fig. 53) at a certain inorease in the content of sand psrticlea,

The sandy mud of the Fechora Shoal (Pechorskoye melkovod'ye) has a

greanishegray coloxr, sometimes with a slightly yellowish hue in the upper

layer. The amount of organic remains is small, inoreasing a little toward

the south of the Kolguyev Island (ostrov Kolguyev) where, in addition to

broken shells, rhigopods Hyperamnina subnodosa, tubes of worms, small

shells of Nucula tenuls, Astarte sp., Yioldia hyperborea have been found.
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A oonglderwble admixture of sand as well as the gravel and shingle
conadsting of gray and rosyw-colored sandstone, quarts and basalt is
fournd in the aandy mud (St. 130, 60 m3 St. 151, 68 m) lying near a
ateap undmwater shelf in a trench to the sast of ostrov Kolguyev (St.
395, 69 m), a3 well as in the Khaypudyr Gulf (Khaypudyrskaya Guba)

(St. 386, 13 m; S4.2% particles ranging from 1 to 0.1 mm) where also
gravel, consisting of light-gray quartzite and dark-gray sandstone, is
fowwle In the central section nf' the shoal water, near the belt covered
with muddy sand whose mechanical composition is charaocterized by a graph
having two aplices, near the projection of the 50-m isobath, an identical
graph can also be constructed on the basls of sandy mud (St. 147, 39 m;
fig. 52).

Data voncerning the contemporary sediments are not at our disposal

bacause the few short cores have nowhere reached the underlying layer.

As was already observed in the Kanin-Kolguyev area, with the presence
of emooth bottom and the absence of erosion material from underwater
elevations, the graph of mechanical composition (table 9) presents an
almoat rectilinear relation between the number of particles ranging fron
1 to 0.1 ma and from 0,05 to 0,01 mm and the number of particles smaller
than 0,01 mm; only a negligible increase in the quantity of particles
ranging from 0,1 to 0,05 mm is observed in the interval containing muddy
sand (fig. L3).

o it
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Table ¢

kb THE MEAN MECHANICAL COMPOSITION OF SEDIMENTS

Fragients | Depth in m Frapments in mm ‘5"
Bottom type| £0,01 mm Oel= | 0,05 .
in % from-to |mean | >1 | 1-0.1| <0,05| -0,01 | <001 |2 t’!:

Pechora Shoaling Water
Sand <5 3=79 38 ¢ (A,4) 1 42,6 8,5 | 6,0 | 2,9 11
Muddy Sand 5-10 L5~105 | Lk | (3,6) | 35, | k9,5 | 7,8 | 7,3 |20
Sandy Mud 10-20 13-98 | s1 | (2,7){ 20,6 | b7,2 | 27,5 | 14,7 |29

LI 20-30 30-72 | 48 | (0,L) 110,2 | 3L,k 130,8 V24,6 19
Goose Bank (Gusinaya banka)

Sand <5 1112-245 |171 | (O,l) | 53,0 § 38,3 | 5,b | 3,3 |9

Muddy Sand 5-10 |1ak-192 | 158 | (3,0) | 3k,9 [ LBy2 | 9,8 | 7,1 19

Sandy Mud 10-20 |125-259 [181 | (1,7) |27,8 | LO,6 | 18,3 |13,3 1

" n 20-30 - - 262 | (O,4)| 5,6 { LS, |2k,0 |25,0 {1

Mud 30-40 | 249-288 {268 | (0,5)| 5,8 | 29,8 | 29,0 | 35,4 |2

Central Plateau
Muddy Sand 510 §208-256 1237 | (L,7) (17,5 | 56,4 | 18,5 | 7,6 |4
‘ Sandy Mud 10-20 | 212-29h |201 | (1,6) (12,1 | 52,1 [ 20,5 |15,3
| " oow 2030 |238-326 |27 {(3,6) | L,2 |u1,8 (2,0 |26,0 s

Mud 30-40 1231-373 1248 1(0,2) | 0,6 122,6 142,6 V34,2 13
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8. The Goose Bank
(Gusinaya banka)

In addition to the Goose Bank (G. Banka) proper, the area includes part
of the shoal water lying between it and the Goose Land Peninsula
(poluostrov Gusinaya Zemlya), the tongue of sea from a depth of 200 to
250 m having a complox bottom relief and sloping steeply toward the
Central Depression of the Barents Sea, and the trench dividing the Goose
Bank (Gusinaya banka) and Kanin-Kolguyev Shoal (Kaninsko-Kolguyevskoye

melkovodiye) which we shall name the Goose Trench (Gusinyy Zhelob).

The surface of the Goose Bank (Gusinaya banka) at a depth of 70 m belongs
to the type of denuded underwater plains (V. P. Zenkovich, 1938). The
system of sloping elevations (whose relative height does not exceed 150
to 200 m according to the Russian definition of the term "uval", Tr,)

and small round troughs that have been detected during detailed depth
measurements is similar to the surface of the coastal platform of the
Goose Land Peninsula (poluostrov Gusinaya Zemlya), In addition to the
Goose Trench (Qusinyy Zhelob), which represents a clearly pronounced
trench extended in an almost east-west direction, the slopes of the

Goose Bank (Ousinaya banka) are intersected with tvenches of a smaller
size, which are espacially clearly pronounced at depths ranging from 70
to 180 m on the western and northern slopes, In the northwestern part

of the (oose Bank (CGusinaya banka) at a depth of 180 m there is a well
pronounced underwater terrace with outorops of originel rocks and a great

number of large boulders (M. V. Klenova, 1931), A thorough analysis of

/1lk
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relief shows that this terrace with several fluctuating depths can be

e a

traced throughout the Barents Sea.

e P T

The smooth surface of the Goose Bank (Gusinaya banka) is covered by

boulders, detritus, shingle broken and whole shells,l Sometimes poorly

sorted sand with gravel is found and there are indications that old clay

: is being exposed on sloping depressions on the surface of shoals and on
! their steep slopes. However, according to the cores that are at our

disposal and whose lengths reach 57 cm, the average being about 20 cm,

the underlying layers are not denuded. V. P, Zenkovich (1938) considers

the sediments lying on the Goose Bank (Gusinaya banka) to be a protective
covering that shields the deeper layers from erosion. The region of the
broken relief on the northern and western slopes of the shoal is also
covered predominantly by coarse fragments, The chief active hydro-

dynamical factor on the surface of the Goose Bank (Gusinaya banka) is

S TR ST L A T TS e

the waves generated by the prevailing northerly winds,

e

The western part of the reglon, i.e., the northern slope of the Kanin
Shoal (Kaninskaya banka) and the western slope of the Ooose Bank
: (Gusinaya banka), is subject to the action of a strong branch of the

R
R

Nordkapp Current whose depth at this place is approximately 200 m and

e

which, passing by the slopes of shoals, causes an accumulation of coarse
1

Tha data obtained during the following crulses of survey ship Persei
(Porsey) were used: 6th oruise in 192k, 13th in 1927, by T. I. Uorshkova;
8th in 1925, 18th 4in 1929 by M, V. Klenova; 27th in 1930 by A, S, Ruchik;
L6th in 1933, by V. M. Ratynskii; during the following cruises of swvey

L ship Knipovich: U4Bth in 1934 by S. I. Malinin and 52nd in 1935 by N. W,

i TP R ARy AR T

Khoklin,

\é -
&
i
t
¥
3
ko
i
\
b




TRANS«130 138/1LL

grained sediments. Relatively protected areas are created in the western
part at a depth of approximately 250 m and in isolated pits of the Goose

Trench (CGusinskiy Zhelob), as well as at its eastern end.

On the slopes of the Goose Bank (Gusinaya banka)} the coarse sized material
is replaced by sand which in the east descends to a depth of 100 m but

on the western spurs down to 220 m (St. 755). Further, to a depth of

200 m the bottom is covered with muddy sand which at a depth of about

250 m merges with sandy mud. The bottom of the Goose Trench (Gusinyy
Zhelob) is covered with sandy mud in its deepest section and in the
gsection farthest from the Central Depression., In the western part of

the trench, mud has been found.

The sand which occurs on the slopes of the Goose Trench (Guainyy Zhelob)
belongs to the category of silty sand, i.e. coarse silt particles
prevail in the material, 1Its color is usually greenish-gray and it
sometimes contains a considerable amount of carbonate remains of organe-
isms or chitincus worm tubes, The particlaes ranging from 1 to 0,1 mm
are represented by smooth quartz grains, Quartz together with feldspar
constitutes also the remaining particles; besides, there ocours magnetite,
and on the southern slope, mica (St. 366, 151 m). The character of the
muddy sand is asimilar but on the northwestern spur of the QGoose Bank
(Gusinaya banka) (St. 2509, 161 m) and on the alope forming the Goose
Trench (Gusinyy Zhelob) (8t. 2505, 145 m) it contains an admixture of

calocareous rhizopodn as well as gravel and detritus of gray schist, The

quantity of mica is somewhat greater than in tne sand. In sowe cores
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lumps of mud have been found but everywhere the bottom is represented

by a mechanical composition graph having one apex, which attests to the

abserce of erosion at the present time and to a great thickness of the
protective layer of friable sediments. The character of the sandy mud /1S
is identical; it differs only by a more clearly expressed pinkish-gray

color in the Goose Trench (Gusinyy Zhelob) (St. 776, 141 m; St. 243,

262 m). In connection with a high degree of iron oxidations in the

sandy mud, ocher coatings occur frequently, especially around the tubes

of worms,

é The mud found in the pit of the western part of Goose Trench (Gusinyy
Zhelob) (St, 1112, 288 m) has a lumpy structure and, based upon the
mechancial composition graph, it is related to the sandy mud found at
é St. 243, 262 m in the same trench (fig. SL) but it contains a rather
: smaller quantity of coarse silt,

Because of an aotive hydrodynamical regime, the displacement of the
i material composing the friable protective covering takes place at the
present time only on the Goose Bank

;? l (Gusinaya banka). Therefore, ac=
; cording to the quantity of fragments
= e I

that are smaller than 0,01 mm, the

Fig., She Mechanical composition: graph representing the mean mechanical

a~-mud (St. 1112, 288 m); '
8- -mandy mad (Stf 23, 262 m). composition (table 9) contains small

" gg: eggfanstion of syubols seo projections on the sand curve (1 to

0.1 mm) and bends for fragments

‘g; ranging frow 0.1 to 0,05 mm, which reflects the influx of a supplementary

an e M R T 5 AT - 47
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material (fig. 35, e).

9. The Central Plateau

: The area of a relatively smooth bottom at a depth of about 250 m between

the Murman Shoal (Murmanskaya banka) on the south, the Central Elevation

T R S S TR R

on the north, and the area of Western Commercial Shoals (Zapadnyye
promyslovyye banki) is called the Central Plateau. On the east its
boundary runs between long. 38 and 39° E on the slope of the Central

Depression of the Barents Sea.

Sandy mud prevails in the Central Plateau.1 On the boundary with Mwman
Shoal (Murmanskaya banka) and the area of the Western Commercial Shoals

PR SORN A b i At  SER A e

(Zapadnyye promyslovyye banki) and on isolated bottom elevations, muddy

sand was found, but near the Central Elevation, under the protection of
its western spur, mud occurred. Almost everywhere on the surface of the
plateau one can find fragments of rocks in the sediments; in the western
portion of the area one can find tubes, and occasionally eroded shingle

and its concretiona covered by brown oxides,

1Data obtained during the following cruises of survey ship Persei (Persey)
were used: 12th in 1927, 17th in 1928, by T. I. Gorshkova; 18th in

1929 by M. V. Klenova; 27th in 1930 by A. S. Ruchik; 28th in 1930 by

V. P, Zenkovich; Shth in 1935 by S, I. Malinin and Kuzovleva; during the
following cruises of survey ship Knipovich: 24th cruise in 1931 by

K. A. Rachkovska; L8th in 193L by N. N. Khokhling in addition, the data
obtained by P. S. Vinogradova during the 26th cruise of survey ship
Issledovatel! in 1940 were used.

Ve ;_};;\:v‘l Sy,
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The muddy sand (at St. 1062, 256 m, for instance) has a yellowishegray

141/145
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color; it contains a considerable admixture of gravel (fig. 55) many

chitin tubes, carbonate remains, spicules, and calcareous rhizopods, The

game compositional content, as well as the graphical pregentation of

mechanical composition by one apex, characterizes the sandy mud in the

northern (St. 640, 232 m; St. I 2212, 229 m) and southern (St. 1126,

294 m) portions of the region,

A sandy mud,

vhich was less well sorted

and whose graphical presentation of mechanical composition was expressed

by two apices (St. 1054, 310 m, etc.), occurred on the slope of the spur

of Msdvezhinskiy Trench penetrating into the Central Plateau south of

! Z
IL a L . L
MU N CmBMZIEn L HZZI2 22
F] 4 5
b - a —
L OS310m Cm KES 26N CniiZ82%m  Cm H2VSE.235m
Fig. 55. Types of mechanical compo-

sition of sgediments on the surface
of Centrsl Plateau.

l--muddy sand (St. 1062, 256 m);
2--sandy mud, well sorted (St. 640,
232 m; St. I 2212, 229 m); 3--
sandy mud, poorly sorted (St. 105k,
310 my St. 1489, 2u6/252 m); L=-
sandy mud with a great amount of
sand (St. 1126, 294 m); Se-mud
having a maximum of fine silt

(st. I 2156, 239 m),

the Central Elevation. At a
smaller depth, nearer to the
Central Elevation, sandy mud
having a maximum of fine silt
occurred; the quantity of indi-
vidual fragments composing it was
equally distributed (St. 1489,

246/252 m; fig. 55) as it was

" obaerved also in the level areas

of the Western Commercial Shoals
(Zapadnyye promyslovyye banki);
also the character of mud was the
same (St. I 2155, 231 m; St. I
2155, 239 m),
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Fig. 56. Bottom Structure of the Central Plateau:

a -- on the cross section along the Kola Meridian (33°30)
by cores; § -~ along 35°; £ -- along 38°. (For explanation
of the designating symbols see fig. L6).

Key. Upper line: 1long. Eeeeseeosne
181'&. N...OOO...

Middle line: 1°ngc Eevecoonne
]—at. N.........

Bottom line: 10“80 EBevoosoone
lat: Neecovosooo
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The thickness of contemporary sediments on the Central Plateau fluctuates
from | to 5 to 23 to 25 cm. The thickness of the upper layer increases
a 1ittle on the slope of the Central Depression in the cross section
along long, 38° E where at the time it was very unstable (Stations 635
through 640). Thus, at one and the same station (at St. 635, 261 m, for
instance) the core having psnetrated a layer 9 cm thick when lowered for
the first time (the length of the core being 20 cm), did not reach the
lower layer. Wheﬁ lowered for the second time, though the length of

core was 34 cm. However the core brought up the section when lowered

again; this time the length of core was 20 cm,

Along the Kola Meridian (St. 1536 and 1537; fig. 56 and 57, 1) the uader-
lying rosy-gray clayey mud is covered with a transitional layer consisting
of a mixture of greenish-gray and rosy-gray sediments containing shingles
of gray calcareous schist. To the east, in a cross section along longi-
tude 35° E (8t. 1060, 269 m), the underlying layer is yellowishegray,
dense, hsavy, related to clayey mud (24 to L6 cm of core); it is covered
by a transitional layer (11 to 24 cm of core) where an alternation of
greenish-gray sandy mud is observed; the latter forms pockets filled
with greenish-gray sediments (fig. 56 and fig. 57, 2), In the core was
found shingle consisting of vosy-colored granite. To the south, under
muddy sand (St, 1062) and under a transitional layer lies a donse, gray
and wniform mud. In the northern portion of the area the underlying
layer consists of a very viscous, dark-gray, clay-like mud (St. 105L4).

Lastly on the slope leading to the Central Depression, the lower layer
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is represented by a gray, dense, heavy and almost nonsaline sediment
which bubbles slightly from acids and contains a great quantity of gravel
formed of gray schist, light limestone and weathered igneous rocks,

The position of layers is oblique, their interbedding irregular (St. 640;
fig. 56 and 57, 3).

25cm

Fig. 57. Cores of Sediments in the Central Plateau

l--the lower layer of core, St. 1537, 231 m, interlayer
of gravel at L5 cm; 2--inclusion of greenish-gray sandy
mud in gray mud (St. 1060, 269 m; 15 to 23 cm of the

& sple column); 3--oblique status of layers consisting

of rosy-gray mud on the underlying layer (St. 640, 232
m; 17 to 29 cm of the core).
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3 One hypothaaduea that hare tha acontamporary marine sediments lie on the
; aourface of a weathorwl cover of sediwmanta foamad on the original rooka,
“ The region must bo inveatigated Wy wore powarful inatruventsa baocauys

! the origingl rooks avidontly lia ab ahallow deptha and long cores anable
\ wh Lo ddaatdly the gaological soruoture and formation of the »aglon,

} Uacavae of gantle bobtom relief wvi yelabtively little auvtive hydrow

? dynamioal faators lndioating the ahaeng: of contamporaxy exrvsion and

i\ daapite tha faot that tho undarlying layer ia found at a ahallow depih,
S the gruph presenting the mechanival compoaition of sedimanta (table 9)

é containg only alight deflaotions reflaoting Lndividua) particles (£ig.

:\ L3), whioh shows an aliwoat complate abaence of materials daxived frua

E,\\ othar sousves.,

l\ 10, dlopas of the South laland of Novaya Zemlya

.‘ The aouthern area of Novaya Zemlya includes the gouthern and wostern

;‘% ! subearing alopes of the South laland of Novaya Zemlya to a depth of
(S

approximately 200 m on the north, as waell as the Trench of Novaya

Zamlya. On tha aouth the boundaxy runs along the submarine shelf

- e,

' goparadting the Pachora Shoal from the Pre-Novaya Zemlya Traenoh (Priw

LA Z S 5

‘ novosemal 'akiy Zhelob), e.g. along tha 100 m isobath. The boundary
;S betwaen tha ashoaling spwr of Goose Land Igland (ostrov Gusinaya Zemlya) :
r; and the ayea of Qoose Bank (Ousinaya banka) has baen arbitrarily drawn’
i in noxtiwesterly direction whare it touchaes the bass of the westemn
5\&\* L slope of the south iamland extanding to the Central Depreasion at a depth :

oo

of 200 to 250 w, !

e

H
)
g
:
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i In the agoagbal avea tho Lottom relief s very unoven, but most of the
. bottom aamplas were taken at a dopth gieater than 100 m, and only few
atations deaoribe ths coasval bellt...l Ab 2 depth greoater than 100 m the
relief bavomas rathar avan but the 200 m isobath again shows individual

and rolatively short trenches descending toward the Cantral Depression,

3 Ralatad to the diveraity of bottom relief foxms, the sedimants are
yepragantod by all bottom types, including clayey mud, Within the

: boundaries of tha %0 m isobath, axcept for entrances to individual gulfs
53; and baya, the bottom la covoraed by boulders, detritus, less often by

' : ahingle, somatimgs by shells. At a number of places outcrops of original
B rooks have been neted, which interfere with the use of fishing equipment.
N Reocaute of numorous islands, shoals, wnderwater and abovewater stones,
the bults covarad by coarse fragments around the south island of Novaya
Zenlya have a complex configuration. Here one van identify on the bottom
tha extension of widges of original rocks which are exposed on the coaat
and are characteripmad by a northwesterly direction. The coastal zone of
Novaya Zemlya must become an obJeot of a spucial research in order to

8 elucidate its morphology, geological structure and origin. To a depth
of 100 m the bottom is covered Ly sand containing a large amount of

boulders, shingle and detiitus whose nwnbers inorease on traverses of

1Dnt.a of the following oyruises of awrvey Bhig Persei (Persey) were used:
the Lith cruise in 1924 by T. I. Qoxshkova; Bth in 1925, Lhth in 1927,
29th in 1930 by M. V. Klenova; L6th in 1933, by V. M. Ratynskii; L9th
in 1934 by P. N. Novikovy Tlst in 1938 by P. S. Vinogradova; 80th in
1939 by 0. N. Kiselev; of survey ship Knipovich: L8th oruise in 1934
by 8, I. Malining 52nd in 1935 by N. N, Khokhlin,
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capes and on the underwater extension of the Goose Land Island (ostrov

e

IF e T

Cusinaya Zemlya). At depths exceeding 100 m, sand is replaced by muddy

, sand vhich oceurs as deep as 150 m on the western siope of Novaya Zemlya
and deeper at placea, turning into sandy mud on the slopes of the

Central Depression., At the scuthwestern and western coast stretches a

A A e R T

belt of sandy mud rich in coarse fragments; on the slope of the Trench
of Novaya Zemlya (Novozemel'!skiy Zhelob) it merges with sandy mud
covering the southern slope of the former. The bottom of the trench is /151

R L I e e

covered by mud and at places by clayey mud. The northern slope of

Novaya Zemlya Trench (Novozemel'skiy Zhelob) is very steep (P. S. Vinogradova,

Pl TR A

1957). This is, evidently, associated with breaks and faults along which
) the sagging of bottom of the trench occurred. Because of the steepness of
{ the slope, coarse-grained sediments lie directly adjacent to sandy mud and
P mud (fig. 58).

The sand of the western slope of the south island is adapted to the steep

e

"

—Fel

glope (St. 1622, 118 m; St. 1624, 160/118 m)., Its color is greenish-gray,

e

poorly sorted, the sand contains a great amount of particles ranging from
0.25 to 0,10 mm and from 0,10 to 0,05 mm, as well as broken shells, gravel

composed of gray sandstone, and shingle of Novaya Zemlya rocks (gray and

pink sandstone, diabase, vein quartz, clayey schist), The shingle is
mostly fresh, overgrown with barnacles, hydroids and other organisms., In
the sand prevail smooth and semi-smooth grains of quartz, the other cone
stituents are feldspar, magnetite, rosy-colored garnet, mica and carbonate

fragments, sometimes also semidissolved shells of Astarte sp.
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The muddy sand bears the same characteristics; it contains organic
remains consisting of many chitin tubes of worms, fragments of ophiwrcids,
mollusks, sand rhizopods; detritus and shingle are represented by the
black limestone and diabase; as in sand, one can find semidissolved shells
of Astarte sp., Leda pernula. The muddy sand which is found on the
vestern slope of the Central Depression where it is touched by the Nord-
kapp Current and between the Goose Bank (Gusinaya banka) and the Novaya
Zemlya Shoal (Novozemel'skoye melkovod'ye) has the highest sorting (St.
2497, 149 m; fig. 59). The sandy mud (St. 368, 130 m for instance)

found here bears the same character, but at great depths its upper layer
has sometimes a pink color, whereas the quantity of organic substances-
is small., The sediment is incoherent, weakly cemented, has many cracks

and pores,

At greater depths at the base of slupe where the Central Depression
beging (St. 1619, 217 m; St. 1626, 230 m) the sandy mud has a brilliant
greenish-gray color with a light yellowish hue, it is strongly cemented,
which leads to a change in the mechanical composition graph (fig. 59, a
maximum of fine silt). In the sandy mud on the western slope one can
find shingle consisting predominantly of gray sandstone. The sandy mud
lying to the southwest of Kostin Shar (St. 133, 165 m) in an isolated
pit near Mezhdusharskiy Island (ostrov Mezhdusharskiy) (St. 2745, 190 w)
and on the southern slope of the Novaya Zemlya Treuch (Novozemel'skiy
Zhelob) is also poorly sorted. The sandy mud lying on the northern slope

of the Novaya Zemlya Trench (Novozemel 'skiy Zhelob), in isolated pits and
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Fig. 59. Types of mechanical composition of sediments
on the slopes of ths South Island of Noveya Zemlya:

1l e muddy sand (St. 2497, 149 m); 2 -~ sandy wmud (St.
368, 130 m); 3 ~~ sandy mud with a maximum of fine silt
(St. 1619, 271/277 m); 4 =~ poorly sorted sandy mud
(st. 133, 165 m); 5 ~- mud (St, 372, 165 m); 6 -= mud
vith a maximum of fine silt (St. 2745, 190 m); 7 «« wmud
represented by a graph having equal apices (St. 149,
120 m), (Por explanation of symbols see fig. 33).
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bays of the south island of Novaya Zemlya is charact. rized by poor
sorting having a maximum of coarse silt. Among the organic remains one
can most frequently find chitin tubes of worms encased with ocherous /152
rims; among coarse-grained material: detritus of gray schist, limestone,
rosy-colored granite (St. 831, 23 m, for instance). The mud samples
obtained from the Novaya Zemlya Trench (Novozemel'skiy Zhelob) (St. 1LS,
120 m, etc.) are also characterized by poor sorting, the graph presenting
their mechanical composition has equal apices., At great depths, a more
fine-grained material 18 deposited whose graphical presentation of me-
chanicdl composition has one apex and which has a maximum of particles
smgller than 0,01 mm (St. 372, 185 m, e%c; fig. 57). The same character
marks the clayey mud (St. 5327, 200 m).

The slopes of the Novaya Zemlya Trench (Novozemel'skiy Zhelob) team with
benthos (biomass is as large as 40O g/m3, according to V. A, Brotskaya
and L. A, Zenkevich, 1939). A luxurious development of plankton and
benthog in the region of the "Polar Front!" furthers the formation of a
great quantity of organic detritus which is accumulating in protected
areas together with minute particles of mineral substances., The rich
organic material oreates an aggregate structure of sediments leading to

a greater-than-usual cementation in dry condition and to a maximum of fine
8ilt in graphs of the mechanical composition, Certain roles in the cemen-
tation of bottom by organic matter can be attiibuted to the mollusks Port-
landia arctica, They belong to the mud eaters, filtering through their

intestines considerable masses of bottom material and producing a large

population at great depths in the Novaya Zemlya Trench (Novozemel'skiy
Zhelob) .
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Fig. 60, The mean mechanical composition of sedi-
ments in the central part of the Barents Sea = in
areas characterized by a complex relief:

& == 10th area == glopes of the south island of
Novaya Zemlya; O -- 1lth area =-- the northern
Novozemel 'skoye Shoal; & =~ 12th area — the

' Central Elevation; 2 «~~ 13th area — Persey Ele-
vation; fragments: 1 «« 1,0 t¢ 0,1 mm; 2 -- Q0,1
to 0,05 mmj 3 = 0,05 to 0,01 mm,
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Ths cores up to 88 omllong have nowhers included the material of layers
lying below the contemporary layer because the Novozemelt!skly Trench

and all the protected areas are characterized by an intensive accumue
lation of materials washed off the Pechora Shoals and the slopes of the
south island of Novays Zemlya. The variation in mechanical composition
corresponds here to the variation in depth, 4 graph of th‘e mean mechanie-
cal composition (table 10) reflects the admixture of coarse-grained
material on shoals and steep slopes which results in a shaxp decline of
sand particles and in an increase of coarse silt in the muddy sand range
(tig. 60, a to0 2),

Besides the considerable thickness of deposits and their poor sorting, the
process of accumulation in the Novaya Zemlya Trench (Novozemel‘skiy Zhelob)
is marked by the character of chlorophyll distribution (V. P. Zenkovich
and L. A, Iastrebova, 1946); the quantity of the matter decreases regularly
with depth, reflecting its gradual decomposition,

1l, The Northern Shoal of Novaya Zemlya
(Novosemel !skoe melkovod'ye)

The Northern Shoal of Novaya Zemlya (Novozemel'skoye melkovod'ye), limited
by the 250-m isobath, is separated from Novaya Zemlya Island (ostrov N.Z.)
by a deep depression - the Northern Trench of Novaya Zemlya (Novozemel'skiy
Zhelob) which extends in the NNE direction along the central section of

1

At Station 371 (181 m) in Novozemel'skiy Trench a regular bottom corer
1 m long lifted a sample 88 cm long on September 8, 1925, which was
the longest sample obtained at the time (M. V. Klenova).
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Table 10

THE MEAN MECHANICAL COMPOSITION OF SEDIMENTS NEAR NOVAYA ZEMLYA

Bottom Type ?3"”3&"3 fepth 132 — e.:?fg %.-gsmi—""““ ;g.
in% | from=to |mean| > 1 |1.0.1]-0.0% .0.01| <0,01 g
8lopes of the South Island of Novaya Zemlya

Sand- <5 55-160 1107 | (3,4) 53,8 39,1 | L,1 | 3,0 |10

Muddy Sand 5-10 95-165 |124 | (2,3) §33,0 {51,2 | 8,9 | 6,9 |15

Sandy Mud 10-20 18-266 {153 | (2,8) 22,2 | 427 | 21,k | 13,7 |19

LI 20-30 | 23-277 {156 | (2,2) { 9,3 | 3h,h | 32,0 | 24,3 |13

Mud 30-40 | 113-200 {158 | (1,0) | 7,6 | 25,3 { 32,7 | 3h,i | 6

" 40-50 | 130-190 {172 | (0,2) | 3,6 | 21,0 | 30,6 | Lk,8 | 6

Clayey Mud >50 1852200 {192 | (O,4) | 3,7 |13,k | 27,0 | 55,9 | 2

The(gg:g:mrgl?:ﬁ:;eoieﬁgm'?g?l e

Sand <5 33291 1156 | (3,6) | 36,4 | 53,7 | 6,1 | 3,8 |10

Muddy Sand 5-10 68-280 |162 [ (3,3) 20,9 | 61,6 | 9,9 | 7,6 |31

Sandy Mud 10-20 50-260 {164 | (3,8) | 14,9 | 52,3 | 18,6 | 1,2 | 3L

LI 20-30 60-36L |18 | (5,5) | 8,9 | 39,2 | 27,9 | 24,0 |21

Mud 30-40 | 103-250 {186 | (3,8) | L,9 | 28,0 | 30,7 | 36,4 |11

" 40-50 | 100-285 {197 | (6,0) | L,k | 20,k | 30,1 | LS,1 | 12

Clayey Mud 50=-60 60-97 | 82 | Traces| 0,8 | 5,9 | 34,7 | 58,6 | 3
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Novaya Zemlya. The trench separates from the island the Novozemel!skaya
banka — an elevation 150 m deep stretched in the same direction. The
slopes of the trench and the shoal are intersected by numerous valleys,
the bottom relief being very complex. The origin of the trench is
tectonic but it is pcessible that later, according to P. S. Vinogradova
(1957), it was eroded by a glacier. Very sharp changes in the relief /15h
are observed at the bend of the trench toward the west == the Central
Depression. To the north of Noveya Zemlya Shoal (MNovozemel'skaya banka)
a number of trenches and elevations are observed, the widest of which

is called the Shoal Water of Gorbovy Islands (ostrova Gorbovy). To the
north the Novaya Zemlya Trench (Novozemel'skiy Zhelob) almost reaches a
deep branch of fhe Polar Basin Bay (Bukhta Polyarnogo basseina). Near
the northern end of Novaya Zemlya there is one more shoal ridge with a
rough but little investigated relief. At Cape Zhelaniya (Mys Zhelaniya)
the shoal water becomes very narrow and depths exceeding LOO m ocour at

a distance of 10 km from the coast for instance.

The western boundary of the area runs along the slopes of the Central and
Northeastern depressions, but from the Northern Plateau the Novays Zemlya
Shoal (Novozemel!'skoye melkovodfye) is separated by isolated individual
elevations, as well as one can conclude from insufficient soundings. In
connection with the complex relief, the sediments of the area are charac-
terized by a great variety and diversity of distribution. Outcerops of

0ld clay have been observed on steep slopes. Core samples consisting of

two layers have been obtained at a number of stations,
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Cm 1611, Son Cm2rili8m Cm 1614, N LmRT2S 18N Cm 1944 1970
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Em 876 Sem CmIC Hon  CRIG 1o Cm 1273, 287w Emik/Wn  CmIf22om  (mJsq &om

Fig. 6la, Mechanical composition of sediments on the
Northern Novaya Zemlya Shoal(Novozemel'skoye Melkovod'ye):

l--sand (St. 1611, 33m); 2--muddy sand (St. 2713, 280 m);
Juemuddy sand with a great quantity of sand particles (St.
161k, 111/109 n); Le-sandy mud on a lsvel surface of ele~
vation (St. 2729, 88 m; St. 1544, 197 m); S-esandy mud on
a slope (St. 127k, 364 m; St. 1271, 115 m); 6e-mud (St.
103, 170 m3 St. 1273, 227 m; 104, 103 m); 7--mud with a
maximum of fine silt (St. 1990, 225 m); Bewclayey mud

(Sto 556’ 60 m).

W ey
4

Tom 100075 w (m 168,75

Fig. 61b0

In the Nexrthern Trench of Novaya
Zemlya (Nowszemel'skiy Trench)

8t. 1990, 226 my St, 1616, 275 ms.
(For explanation of symbols see
fig. 33)e
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As usual, the coarsest material is found along the coast, especially

on the extension of projecting capes.lBecause of the broken relief of

the underwater slope one can find sand on the steep slopzs of underwater
elevations and at considerable depths along the edges of shoal waters,

as well as in coastal areas; i.e. sand extends far from the coast, The
coastal sand is gray, its mechanical composition fine (dust-sand. St.
1611, 33 m; fig. 61), consisting predominantly of quartz with an admixture
of broken shells o2 Cardium, On the slopes of elevations of Gorhovy
Islands (ostrova Gorbovy; St. 102, 150 m, etc.), as well as at the base

of the slope extanding to the Central Depression (St. 198k, 291 m), on
the extreme soutlwestern projection of shoal water, on a steep alope

(st. 766, 136 m; 1793, 18k m; 1994, 215 m; fig. 62) the color of sand is
greenish-gray; it contains a considerable (up to 30%) percentage of
particles ranging from 1 to 0.1 mm, calcareous rhizopods and other carbon-
ate remains, a noticeable admixture of mica and a large quantity of
gravel, shingle and detritus - weathered pinkish~-gray limestone, gray
schist, sandstone, especially on the extreme northern extension (St,

1270, 82 m) .

On the eastern submarine slope of Novezemel‘'skiy Trench, the muddy sand

lies in a relatively narrow belt, widening in the area of the proliv

1The data obtained during the following cruises of the survey ship Persel
\Persey) have been used: the 3rd in 1923, 13th in 1927, 21st in 1929,
36th in 1931 by T, I. Gorshkova; 1lth in 1926, 29th in 1930 by M, V,
Klenova; L9th in 1934 by P. N, Novikov; 7lst in 1938 by P, S. Vinogradova,

/155
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Hatoahddn dhape (Stradt of No She) vhare it gradually mavges with the
aanuly wud whioh bowslors on a4 muddy aand, It alao covere the awnfave of
ahoala) along tha northam alope of the wadtorn axtanalon of thae Novaya
durlys Jhoal (Novosamal ‘Akaya Lanka) 1% deavanla to a depdh exvesling
290 w but along the southern alope it atreteohea alwmoat to the Jdpalt of
dataohkin Shar {proliv Natoohkin Shar). lNeve, in oonteaat 30 wthar araas
whate tha graph of waahanioal aompoaition ahowa o wakimwm of anavse allt,
thea mpuddy sand contalng a eonsidevablo quantity ol aand vanging {vaa )
to 0. ww (86, 203k, 109 w, on thae alopa of wndervwater axtanalon of Mya
Sukhol Nog = Qape 8. Noj 8t, 1992, 19% & on the underwater alope of tha
Novaya “emlya Shoal {Novonemel'akaya banka)). This indiaatea that the
outaropy of eriginal rooka ylelding the coapras-grained matarial are wnot
far from here. Tho gamples contaln a gonalderable admixture of gravel
and amall ghiwgle conatatlng of gray sshiat and sandatona, ‘The calor of
Sho muddy aand 1a graeniagheqmray, axeapt for vio worthern alope of the
Novaya Zwmlya Dank (Novonamal'skaya bankaj 8t, S0%, 2k w) whewre the
color 18 plnk and the weathowmad shingle of the geray atratified limostong
and the gray achisbt are coverad by a film of brown oxidea, fThe ghalls

Paatan groanlandious repryeseata here the organio vamaina,

Noab of the Novaya Hemlya Shoad (Novowamel'skoye malkovod'ye) ia covered
vith sardy mud whioh ia repreasntod by savaral dypes (fig. 6%, L), Well
gorted sedimenis whose maechanioal composition s characterized Ly a graph
with ono apax ara found in tha majority of aedqea on a cowparativaly even

gurface in the northern part of tha area (St. 2729, 186 w; 8t. 5%, 108 w,

Salentann ks
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Mg, 620 hanges in Yhe maohanioal oonpow
aition on the alopa of tha Northamm Novaya
tamlya Shoal (Novowewal'akoye molkavod'ye)
axtanding to tha Candeal Deprossion (Stations
T6h, 1993, 1994, 1996):
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ato,)e  Tha aandy mul hove 1a Widght, yellowlahegray o plakish=gray)
tha aandy mawl containg a aonaiderable admbxtwse of aand pavtioles ail
eoarde fragmanta » gravel and ahlwgle of quarts and gray sohiat and a
alightly weathared pink sandatona and echoroua particlaa, netably around
tha ohdtisous tubaa of worma. Tha sama typa of wall aorted sandy wmwd,
vhosa maghanioal ooapoaition A sowetimea ropresanted by twv apices lley
on tha alopoa of ahoal water (84, MLk, 197 m) 8b. 559, 181 W) on the /156
shoal of Qurbovy lalanda (oatvova (orbovyy St 562, 76 m), and on the
Novaya Healys Bank (Novoaemal'skaya banka whare it bonders on a muddy
gaida  Sorbing of the aedimenta 1a pooper on tha ataep alopa of Cape
2halandya (Mya Zhalaniya; St. 3274, 364 w) and farthar o the weat on
the northern alopa of the Novaya Zemlya Shoal (Novownawal'akoya melkow

vad'ya) (Sb. 1271, 138 w).

Ab Stabddon 1274 near Cape Zhelaniya (Mys Zhelaniya) the depth changed
durdng the swwey and a core (20 cm long) was obtained. It rapresented
a typical acoumulation of fluvial-glacial deposita (f4g. 63) conaiuting
of deteitus and abingle of yellowilah quartiferoua aandstona, black schist
and lightegray limestons that vas derived from the capo. Tho quantity
of sandy mud increases with depth (in the core). The nwwarous carbonate
ranaing are roprosented Ly caluareous rhigopods and Ly limy plates of
sea lllies,
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Mg, 63, Cores on the alopea of tha Novaya
Zemlya Shoal (Novouwamel'akoya melkovod'ye):

1 -« the lowar layer of the aore (8%, 1996, 230 m). Tha sandy
gray olay with interlayars of greanisn-gray sand with
gravel at a dapth of 10 and 1L om (of the core);

2 ww the weathared fluvial-glacial deposita near Mys Zhelaniya
(St. 1274, 364 m). The length of tha cora 20 amj

3 == the layer of groonishe-gray sandy mud covering a more finee
grained gray sediment (St. 2725, 157 m). The length of
the core 19 om; a transitional layer at a depth of 6 to 8

em (of the cora).

SRR b e
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In tha pdta of the northern portion of the area, sowetines at smallex
daptiw than in the otoe of sandy wmud (St 103, 170 m; $t. 1957, 105 w),
wau fowd wud whoga graph of waochanical composition is marked by ons apex
and whloch has & waxilwa of partioles swaller than 0,0) wmm, Its ocolor i
Aightwgray with a shade of yellowish hwo; it contains numsrous calcaraous

rhizopody and ooharows fragrwants as woll as large quantitias of gravel

and ahingle foxwmad of Sha dark-gray dolomlte, a slightly "burnt* sand~
! stone and weathared uiderite. The materdal ia yaminiscent of sediwments
in fjordaes Thiy can be vadily wplainad by tha feot that the matardal

ls found at the axtroma southern dip of the trench entarinyg the Polar

T P R L D o B

P

Basin Day (Bukhta Polyartogo bassaina). The mud found in the upper

gl

roachaa of the Novaya Zemlya Trench (Novosemel'skiy Zhelob) (St. 1986,

e,

222 m) and on the slopa of the Polar Dasin Bay (Bukhta Polyarnogo
basuwolnay Ste 1272, 21Y% m; St, 1273, 227 n) has She osame wechanical copo-

sition,

In the Novaya Zemlys Tronoh (Novoswel'skiy Zhalob), the color of mud

and the sandy mud is pinkish-gray, The matoerial contains a small amount

of shingle and gravel and the graph of its mochanloasl cwanposition shows

a maximum of fing ailt (fig., O6l). This atteats to a cemsntation of the /157

sodimonts whioh is associated with concentrabtion of organis subetancos

T L T E I W AP AR . e e
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in this wees of profuse life.1

Near the coast (St. 556, 60 m; St. 557, 97 m; St. 2732, 88 m) in the arce

of Gorbovy Islands (ostrova Gorbovy or Gorbovyye ostrova) a clayey mud
devoid of organic remains is deposited. Its color is light-gray, compo-
sition uniform, in dry condition the material becomes pulverized and

af fervesces when tested with acids., 1Its carbonation is assoclated with
glacial grind of carbonate rocks. Identical sediments are found in sea
arms near active glaciers. In open bays and at entrances to sea arms
the sediments represent poorly sorted sandy mud or mud replete with
fragments of rocks composing the nearby coast (M. V. Klenova, 1931), In
contrast to glacial deposits, the sediments contain shells of mollusks

Mya truncata, Astarte sp. and fragments of barnacles.

The thickness of contemporziy sediments covering the Northern Shoal of
Novaya Zemlya (Novomemel'!skoye melkevod!ye) is very variable. Adjacent
to areas of wxposed slupes, where the ordiginal rocks and Quaternary clay

ara devoid of the cover of contemporary sedimsnts or are coverad by them

lThe peculiar featurea of mechanical composition of sediments (consider-
sble cementation; the graphical presentation of mechanicul composition
presenting a macimum of fine silt in the Novaya Zewlyas Trench (Nove-
semal'skiy Zhelob); poorly sorted sand at great depths on the steep
8lope leading to the Northeastern Depression; the graphical presentation
of sendy mud and mud found in areas with a complex bottom relief having
two apices, etc), which were established on the basis of collections
during the Persei (Parsey) cruises from 1923 to 193k, were also found
when examining the results of sanples collected in 1938 and 1940 as well
as in 1946 and 2951 (aboard survay ship Saratov and SRT-400), Thus all
of the mentioned veculiarities are not cssual but they reflect stable
rogularities of sedimentetion in the given area.

S ARG A e e
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with layer 3 to 25 cm thick, there are areas of accumulation (the Ncvaya
Zemlya Trench - Novozemel'skiy Zhelob, for instance) in which the core
samples as long as 60 cm have not included the underlying layer. At the
bottom of the samples there appears fine-grained sediments containing a
amaller quantity of coarse-grained material, but its general character

(coler of composition) does not change.

A thickness not exceeding 10 cm is observed on the southern slope of the
Novaya Zemlya Bank (Novozemel'skaya banka), on the shoal of the Gorbovy
Islands (vstrova Gorbovy or Gorbovyye ostrova) and on the slopes of the
Polar Basin Bay (Bukhta Polyarnogo basseina). A thin underlaying layer,
which consists usually of fine-grained deposits and differs from the upper
layerbin color and composition, causes the appearance of two apices in

the graph of mechanical composition. The upper layer, consisting of
greenish-gray muddy sand or sandy mud, forms a protective cover against
erosion, which explains the accumulation of coarse-yrained material in

it. Sometimes at the interface of two layers one observes a layer of
erosion in the form of a ferric ocherous interlayer which frequently
contains polished gravel or sand (St. 766, 136 m, at the extreme west

end; St. 1996, 330 m, at the same place; fig. 63, 1). At the latter point
is found a layer of greenish-gray muddy sand 6 cm thick lying on a rough
surface of the gray, dense and heavy rock (type of sandy clay) containing
traces of weathering and consisting of interlayers of greenish-gray sand

with gravel (fig. 63, 2).
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In the northern portion of the area on a shoal overlain with sandy mud
of a yellowish-gray or pinkegray coler one can find more clay-like sedi-
ments: &t Station 2729, 186 m, for instance, cores were obtained in
which 8 to 14 cm under the shingle of weathered sandstone a sediment was
discovered with clay-like lumps of light, yellowishwgray color which
bubbled slightly when treated with acid; the material was evidently an
accumulation of weathered rocks, possibly, of ground moraine. On the
slopes of the northern portion of the shoal water the thickness of the
contemporary greenish-gray sediment with irregular texture and a great
amount of shingle and gravel is also variable. At St. 2723 a dense rosy-
gray mud with carbenate remains was found at a depth of 35 to 43 om in
the cores and it is again underlain by a greenish-gray mud; at St. 2725
the thickness of the upper layer is 9 cm (fig. 63, 3); at St. 272L the
underlaying layer is in the form of a lump on one side of the column, /158
Thus, here the thin upper layer covers a rough surface of the weathered
original rocks., On the northern slope of Novaya Zemlya Shoal (Novo-
zemsal'skoye melkovod'ye) water one can observe irregular stratification
of rosy-gray mud and greenish-gray sandy mud (St. 1271; fig. 61) at &
depth of 7 to 13 cm of the core beneath which lies a sediment analogous
to the upper layer. Such stratification observed in the southern portion
of the shoaling water makes one assume the presence of underwater land

slidss.
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In correspondence with the character of sediments on the Novozemel 'skoye
Shoal, the graph of the mean mechanical composition (table 10) presents

a uniform curve of sand particles and bends in the sections of other
sediments, which is associated with the influx of additional clay and
silt material (fig. 60). As in other areas with a complex relief, a
direct connection with depth is absent, il.e. the variation of depth by
itself, without accounting for the configuration of underwater depressions

and elevations, is not reflected in the composition of sediments.

12, The Central Elevation

In contrast to the areas discussed before, which directly adjoin the
coast, the Central Elevation of the Barents Sea having a depth of 150 m
between the Central Depreasion and the Western Trench is included in the
systam of north-south elevations which divide the western and eastem
portions of the sea and do not adjoin the coast. The boundaries of the
Central Elevation have buen conditionally drawn aleng the 250-m isobath,
To the north it is separated from the Persey Elevation by a shallow
depression 250 m desp, to the south by the Central Plateau,

In accordance with a bathymetric chart (fig. 1h), the Central Elevation
consists of two parts located in echelon shape and divided by considers.
able depressions. “ne slopes of the elevation are intersected by

trenches déscending from it to all the sides. The most probable direction
of the original rocks lying on the Central Elevation is the northeasterly

direction; however, the number of depth measurements is not yet sufficient
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to form a coxplete pattern of bottow relisf, and with the accession of
nmore thorough information, the elevation will disclose more cowplex

contours.

The sediments of the area are reprosanted mainly by muddy sand and samdy
mud.! Sand s found only on certain shallow projections, but mud and
sandy mud verging on mud accumulate in deprovssions, predominantly on the
southern slopa. The Central Elevation is the center where a great
quantity of coarse fragments accumulate - namely, boulders, shingle and
detritus of a peculiar lithologic composition (M. V. Klenova, 1937). In
connection with the peculiarities of hydrological regime, the material
is subject to intensive underwater weathering (it. 1936).

The sand covering one of the peaks of the western ridge of the Central
Elevation (St. 1510, 164 m) and the muddy sand covering the higher areas
of the western spur and the surface and slopes of the eastern spur (St.
181, 190 m; St. 2469, 180 m, etc) have greenish-gray color and are well
sorted, whereby the quantity of sand (1 to 0.1 mm) and silt (less than
0,01 ma) porticles correspond to the bottom relief: the former decreases

regulariy with depth but the latter increases (fig. 64). On the eastern

lThe data obtained luring the following cruises of the survey ship Persel

(Persey) have been used: the 3rd in 1923, Sth in 1924, 12th and 13th in
1926, 17th in 1928, 21st in 1929, SOth in 1934 by T. I, Gorshkova; 19th
in 1929 by K. R. Olevinskii; 27th in 1930 by A. S. Ruchik; 28th in 1930,
by V. Po Zenkovich; L6th in 1933 by V. M. Ratymskii; L9th in 193L by

P, N. Novikov; 70th in 1938 by O, N. Kiselev; the 2Lith cruises of the
survey ship Knipovich in 1931 by K. A. Rachkovskaia, and the 26th cruise
of the swvey ship Issledovatel! in 1940 by P, S. Vinogradova.
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slope the muddy sand contalns a great quantity of quartz, feldspar,

garnet, few calcarecus remains, calcareous rhizopods, many tubes of worms /159
and single polished coarss grains of quartz. As the depth incresses,

the muddy sand merges with a well assorted sandy mud of the same type,

sometimes with an admixture of sandy rhizopods. The color of the sandy

mud is yellowishegray, but in the northern part of the elevation it is

pinkish~gray when fresh. In areas where the underlying layer does lie
deeply, i.e. where erosion is active, the sandy mud is characterized by
cnsiderably poorer sorting; it contains a great admixture of gravel and
shingle, and the praph of its mechanical composition has two apices (St.
88, 250 m, on the eastern slope; St. 1048, 172 m, on the surface of the
western portion; St. 1163, 20k m, on the eastern slope of the southwestern
spur and a number of others)., The sandy mud characterized by smaller
particles has a greenish-gray color, sometimes with a slight yellowish
hue; it is deposited side by side with a mud having a similar composition
on the bottom of an underwater gulf which opens widely toward the south;
the bottom of the gulf gently slopes from a depth of 200 m toward the
great clay masses of the Western Trench (Zapadnyy Zhelob). The mechanical
composition of the sediment is here very stable because the samples
obtained at a considerable distance from one another have an almost identi-
cal mechanical composition: their graphs usually approach the type
characterized by equal apices, sometimes there is a maximum of particles
smaller than 0,01 mm (fig. 65 and 66). Changes in the maechanical compo-

sition reflect in the profiles,
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In connection with a profuse - .velopment of plankton in the region of
"the polar front" (L. A. Zenkevich, 1947) the sediments of the Central
Elevation area contain a large quantity (up to 2.8 mg/100 g) of chloro-
phyll. Variations in the amount of chlorophyll by cores (V. P. Zenkovich
and L. A, Iastrebova, 19L46) point out an intensive accumulation, Local
bottom elevki’ivas tvhat are subject to erosion serve as sources of the

material for sediments accumulating at a great distance from land,

The Central Eievation is a center for the propagation of great quantities

of coarse fragments restricted only to a given area.

LLLL

ER mm/mm Cm1b{ 190w m:ww» v Ombl iR m/mrm

WY

6‘/71 1163.204n mwzm 2684 2794

Fig. 6L Types of mechanical composition of
the sediments covering the Central Elevation:

l-=gand (St. 1510, 164 m); 2~-muddy sand (St. 181,
190 m); 3--muddy sand with great quantities of sand
particles (St. 2469, 180 m); l--sandy mud (St. 88,
250 m; St. 1048, 172 m); S~--weakly assorted sandy
mud (St. 1163, 204 m); 6-emud (St. 6L7, 27h w; St.
2680, 273 m). (For explanation of symbols see fig.

33).
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Fig. 65. The structure by profiles of the Contral Elevation of the Barents Sea:

a--along the meridian of 33°30' across the southwestern spur of the elevation;
fwalong the merddian of 35° across the northwestern portion of the elevation;
§-~along the meridian of 38° acyross ite narrowest part; 2 --~along the meridian
of hlzﬁc)m the eastern slope of the elevation. (Explanation of symbols in
figo .
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The samples obtained by bottom grabs and even the lower layers of cores
contain shingle, detritus and gravel of the gray clayey and carbonaceous
schist, light-gray and rosy-colored granite and various sandstones, such
as the fresh light-gray type, the stratified type permeated with brown
oxides, the soft gray type, the quartzitic conglomerate, the basalt
wrapped in a coating of brown oxides, the gray stratified limestone,
siderite, marl, coal, etc. The presence of shingle frequently obstructs
the taking of given samples because many of them end at reaching the

shingle or in the layer consisting of gravel,

Despite their small length, most of the cores taken frum the Central Ele-
vation disclosed the underlying layers. The thickness of the upper layer
fluctuates from 6 to 30 em. At a depth of 16 cm of a core taken from the
southwestern spur of the western portion of the elevation (St. 650, 175 m)
one can find gray muddy sand lying under a greenish-gray sandy mud; at a
depth of 18 cm it is replaced by gray mud (with a light rosy-colored hus)
which is well cemented and heavy; at tne bottom of the core the mud
contains shingles of gray granite, but the upper part of the core contains
much gravel formed of fragments of rocks. The quantity of gravel de-
creases toward the bottom of the core (length 30 om)., On the eastern
slope of the same southwestern spur (St. 1163, 204 m), the gray mud with
gravel and a small amount of sand, asmooth shingles of sandstone and gray
granite is covered by a sandy mud 8 om thick without any transitional
layer, Farther from the aslope, in the western part of the underwater gulf

(St. 649, 235 m), as well ac in its southern part (St. 648, 263 m) the
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Fig, 66, variations with depth in the wechanical

compoaition of the gurliace layer of sediments on

the Central Mavation by profiles a, H, o (see the

preceding figure). Explanation of sywbola (1 to &)

in fig, 3,

lower geoctlon of cora, whioh gradunlly werges with the upper greenish- /162
gray sedlmant, has a gray colov with a light rosy-colored hue; it conslsats
of gravel, fommed of quartz and of carbonsseous =chist wrapped in brown
oxides, and of shingle formed of gray granite and representing, evidently,
a redeposited material of rocks lying higher up the slope under the cone
tanporary sediments. The cores taken from the osatral part of the under~
water gull at places where accumuation occeres. were 48 ¢m long containing
only contemporary sediments, but at St. w45 (259 w) the core was L3 om

long, endiig in the rosy-gray clayey mud which was very dense and little i
§

A bk ber: i bt o o ki ek 5
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aadine, whoveas the preaniah-may mud vovering the Colfer was very aaline

alel sonbatned pemaing ol plants (g, %), )

Fig. 067. Cores oy the Contral Elevation,.

1~ a sudden replacement of the gray sandy mud (old) with
gravel and shingle formed of samistone and gray granite
by a greenish-gray (contemporary) sand; mud at a depth of
8 cm in the core (St. 1163, 20k m); 2w-plant remains
found in the lower sectlion of a core in a greenish-gray
sediment overlying a pinkish-gray layer: a--the view of
a lengthwise cross rection of core; § --the view cf a
transverse cross section of core (St. OLS, 269 m); 3--
ochorous interlayer on a rough surface of the lower layer
at a depth of 12 cm of the core (St. 28yy, 176 m; at a
deptn of 7 to 24 om of the crve),
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On the weatern alope uf the southern apw (St 6h3, 229 w) A muddy sad
30 om Whlok Mdas on the layar of' a gray asandy elay whioh {8 denve and
heavy, contatlning, as in the cade of the aouthwaesabern apur, gravel of

gray achdat and gray granite,

in tha daprasaion of the northern alops of bthe Centaul Rlavatiun, btha
underlylng layer 18 uot expossd, In ite centval part along the long, 38°
B, whore the thickneaa of the contamporery layer ia only 6 am, one oan
find an ochaxous interlayer on a vough swiface of thae undevlying layer

at a depth of 12 to 1) om (8t. 2099, 176 m; fig. 67, 3). The lowar layer
18 yeprosentad hy & danwe, heavy and nonwsaline pinkish-gray mud (which
effervences whan treated with acid) with a great quantity of gravel and
shingle of a soft gray sandstone., Above the ocharous ihterlayer at a
depth of 7 to 11 om of tha core, one can obaerve a blend of the upper
and lower layers. A similar transitional layer Ls vbserved at a depth
of 18 to 22 om of a core taken from the eastern slope (St. 762, 196 m)
vwhere one can find gravel formed of a porous weathered sandstone (fig.
68). On the northeastern spur of ‘he elavation (St. 2L6kL, 209 m; St,
2452, 265 m) and on its eastern slope (St. 2L6Y, 210 m) one can observe
an interlayer consisting of plukish.gray mud which is slightly carbonated
and convaina a g: :at amount of gravel; this interlayer lies beneath the
upper layer consisting of well sorted sandy mud 15 and 13 cm thick. The
upper and lower surfaces of the interlayers found at depths of 16 to 21

em and 14 to 17 om of the core are uneven; lower in the core the inter-

layers are replaced by irregular interstratification of greenish-gray
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Mg, 68, Stratification of Sediments in the Central Blevation,

1 -= St, 762, 196 m (from 1 to 26 om of core). At a depth of

18 em the greenish-gray muddy sand is replaced by a transitional
layer consisting of a mixture uf greenish-gray and pinkishegray
sediment, and at a depth of 23 cm it is replaced by a pinkishe
gray sandy mud; 2 = St. 2642, 265 m, At a depth of 16 to 21
cm of the core one can see an interlayer of pinkish-gray strati-
fied mud; 3 == Sbt. 2L65, 210 m, Interstratification of
greenish-gray and pinkish-gray sediments at a depth of 6 to 18

cm of the core (may be the traces of sliding).
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and piukiahegeay sodimant (Fig. 68), whioh la evidently aswociatud with
wdeiwator landslideas The sama interatratification in adso ubaares
outaide the bownda of tha Cantral Blavation (8t. 2uTI, MWL m); Lewever,
on an isolated elevation (St. 2L69 and 70) at the base of thu slapy
100 to 2LD = deep tha coren did ot panatrate the whola layay of cone

tenporary gediments,

Degpite the inaignificant length of the cores luveatigated by us, they
onable us to state that the osriginal rocks covered by the preducts of
veatharing sliding down the slopes lie bansalh the contemporayy sedde
menty, At plavces the products whien consist mainly of clay silde dswn
the surface of original rooks, The cearse fragments found on the surface
of the Central Elevation ave the remains of the eroding mantie of $he
products sliding dowrward., 'The longer cores (7 cores longer than 100 m)
obtained by P, S. Vinogradova (1946), part of whicli were taken from the
Central Elevation, demonstrated that the underlying g:ay cediments had
been enriched with carbonates and contain clayey schist and limestones;
the pinkishegray sediments are more uniform and they do not bubble when
treated with HCl, The writer assumes that here we have to doal with the

alluvium oi original rocks,.

It is necessary to iavestigate the Central Elevation with the aid of

heavy hottom corers and to study in detail the coarse fragments,

In connection with the character of formation of contemporary sediments
in th? Central Elevation, the curve of the mean mechanical composition

(table 11; fig. 60) shows the jnflow of supplementary material in the

TIPSO PR DTS IRS TR
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form of banda for partioles ranging Hrom 1 to Q.1 wa in the interval of
gandy wud and for partioles from 0.1 to 0,05 mm in the interval of wuddy
nand, as woll aa an inerease of partioles from 0,0% to 0,01 wm in the
nud containing 30 to L0 ¥ of particles smalley than 0,01 mms On the
avevaga, the digtribution with dapth is raegular.
/165

15,  The Paraey Klevation

(Vosvyahannost' Persuya)

The poasitive alements of bottom relief of the Barents Sva that are not
diractly assoolated with shoxes include the Persvy Elevation with deptha
lass than 200 mj 1ts existence was established by the research of' survey
ghlp Persed (Perswy) in 1928 and supported by further investigations
carried out by swrey ships Persel (Persey), Knipovich and by later depth
soundings of' PINRQO, The Porsey Elevation consists of two projections.
The southeastern projection with depths reaching 160 m penetrates the
Central Depression of the Barents Sea and is geparated from the Central
Elevation by a spur of the depression. The tranaverse depression - &
trench between lat, 77°20' and 78° N - separates the elevation from the
northeagtern spur descending toward the plains of the Central Plateau.
To the west the boundary of the Persey Elevation, dus to the lack of
measurement, data, has been conditiovnally drawn along the long. 27° E of
the northermmost part of the Western (Medvezhinskiy) Trench snd along

the extension of the trench of the Northern Plateau,



P i e .

el

L T

R = e ol

p ANt R A A o

o e

R e b

!
i
i
i
{
{
!
1
i
d

TR Ot Ty ML AU ER IS SN AR 14

TRANS«L130 179/165

The exiating data of bottom reliaef show that the swrfuce of the Persey
flevation ia covered with hills and intersected with trenches. On the
basls of configuration of the L0OO-m and 200-m ilsobaths it can be assumed
that the' northeasterly divection ol elevations is predominant, but in the
apur at depths ranging frem 200 to 250 m the northwesterly direction is
pronounced, which iy assoclated with outerops of origzinal moks. The
quastion remains open until we have carried out more thorouph investie
gations, The bottom distridbution by typeslia presented on bottom chaits
(Mv V. Klenova, 1932, 19L8),

The sediments of the Persey Elevation are represonted by all types - from
sand to clayey mud; their color is pink as a result of intenslve develop-
mant of ferrous weathering (M. V. Klenova, 1936). The coarse fragments
which aru found in great quantities on the Persey Elevation, as in the

casy of the Central Elevation, are subjiect to weathering,

Sand, as & rule, is found at the smallest depths (St. 1043, 103 m, etc.).
The mwidy sand found at depths ranging from 114 to 243 m can be divided
into two types according to the content of particles whosu sizes range
from 0,05 to 0,01 mm, The first type (less than 10% of fine eilt) covers

lTha data obtained during the following cruises of the survey ship Persei
(Persey) have been used: the Sth cruise in 192, 17th in 1928, 21st in
1929, 50th in 193k, by T. I. Gorshkova; 11th in 1926, by M. V. Klsnowas
L9th in 1971, by P, N. Novikov; during the following cruises of swrvey
ship Knipovich: the 16th in 1930, by A. D. Dobrovol'skii: “hth in 193},
by K. A. Rachkovskaia; and during the 26th cruise of the survey ship
Iusledovatel' in 1940, by P. S. Vinogradova,
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the slopes of a small ridge (St, 1237, 125 m; St. 1238, 134 m; fig 69),
from the top of which a sample of sand was obtalned, and part of the
eastern slope of the Persey Elevation (St. 1241, 132 m, etc.), ‘The muddy
sand is uniform, pink, with ocherous spots and rings around the worm
tubes, and with sandy vhizopods., The mean depth at which this type of
muddy sand is found is 128 m, The muddy sand containing more than 10%
of particles ranging from 0,05 to 0,0l mm is found at greater depths

(the mean depth belng 196 m) in the central (St. 2438, 176 m) and southe
eastern (St. 2453, 243 m) parts of the Persey Elevation.

The most widely distributed sediment on the Persey Elevation is sandy
nud, It covers the bottom of all the flat areas and slopes of underwater
elevations at greater depths than the muddy sand, Among the coarser
fragments (10 to 20% less than 0,01 mm in diameter) and finer fragments
(20 to 30% of pelite) of sandy mud two types stand ouh: the well corted
sediment whose histogram is characterized by ong apex and which has a
oclearly pronounced maximum of c¢oarse silt particles, and the poorly
sorted sediment containing admixtures of sand particles and coarse
fragmants whose histogram has two apices. A coarse-grained well sorted
sandy mud verging on muddy sand is found in the western part of the ele-
vation (St. 1024, 196 m), in the central part — near the areas covered
by muddy sand (St. 1030, 100 m) == and in the northern part (St. S7h, 190

n, etc.; figo 69, 5)0

/166
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Fig. 69. Histograms of Sediments on the
Persey Elevation,

le-sand (St. 1043, 103 m); 2w~dust-sand (St. 1029, 106
nm); 3--muddy sand with less than 10% of fine silt parti-
cles (St. 1237, 125 m; St. 1238, 134k m); Le-nuddy sand
with more than 10% fine silt particles (St. 2L38, 176 m;
2453, 243 m); Se~sandy mud with up to 20% particles
smaller than 0,0l mm, well sorted (St. 1030, 100 m; St,
S7h, 190 m); 6-~the same mud, poorly sorted (St. 1022,
210 m; St. 2684, 176 m); 7-~sandy mud, more fine-grained,
whoge histogram is characterized by one apex (St. 1025,
161 m); 8--the same mud whose histogram has two apices
(st. 104L, 270 m); 9==mud whose histogram has one apex

, (5t. 1032, 200 m); 10-~the same with a maximum of fine

i silt (St. 1499. 198/184 m); 1l~-the same with apices in

: graphical presentation (St. 188, 170 m). (For explanation

t of symbols see fig. 33).
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Toward the bottom of the cores the sandy mud loses its pink color,
becoming light gray and greenish-gray. Everywhere it has an admixture

of mica, sandy rhizopods and weathered stones consisting predominantly

of pink sandstone with gypseous cement coated by iron oxide scales. The
sandy mud found in the western part of the elevation in a closed de-
pression (St. 1022, 210 m; St. 1024, 196 m), in the central part where
abrupt changes in depth occur, near the slope of the central trench (St.
1240, 167/153 m), on the surface of the southeastern spur, on a relatively
steep southern slope (St. 2L86, 176 m and a number of others) has an
increased quantity of sand particles and sometimes the graphical presene
tation of its mechanical compositlion has two apices. In such cases it
happerns that even in the cores of a limited length (to 30 cm) the lower
layer contains a more firne-grained sediment of gray or pinkish=-gray color
with a considerable admixture of gravel, shingle and fragments of shells. /167
The shingle and gravel is composed of limestone and black schist.

The fine~grained sandy mud whose graphical presentation has one apex

(8t. 1025, at 161 m, for instance) lies on the periphery of an elevation
where ferro-manganese concretions are formed. Changes in the color and
composition of sediments occuxr gradually down the core. On the contrary,
the sandy mud whose graphical presentation has two apices (St. 10Lk, 270

nm; St. 1027, 1680 m, etc.) covers the bottom of the western and southwestern
parts of the Persey Elevation near the Western Trench (Zapadnyy Zhelob).
The cores show the stratification of the sediment. In the upper layer

there is a considerable admixture of grawel, shingle and detritus, whica
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consists mostly of completely weathered rocks - namely, pink, fine-
grained, micaceous sanJdstone, basalt, gray sandy schist and limestone
which has been entirely replaced by brown oxides. The sediments lying

at the base of the southern slope of the Persey Elevation are similar

ey TR S AT DA e

to gleciel materials deposited on steep slopes and fjords,

P

Flat lower areas are covered by mud. A graphical presentation having

e e

ona apex with a maximum of clay (St. 1032, 200 m, for instance) has becn
‘ derived from cores containing Recent sediments from top to bottom (maxi
mum uwp to 38 em), whereby in downward direction the core becomes more

: clayey, agsuming a brighter color with a slightly pink hue and containing
a small asount of fragments. Mud containing a maximum of fine silt (St.
1499, 198/18L m) lies on the scuthern slope of the elevation. The mud
found on the steep northern slope of the elevation and being represented
graphically with two apices (St. 188, 170 m, etc.) lies on a bluish gray

j mud, vergirg on clayey mud, which differs sharply from the upper layer.

§ The mzmples of clayey mud taken from the northwestern part of the elevation
(at St. Ca 1505, 195 m, for instance) are from the underlying layer which
here either reaches the surface or is covered by a thin layer of Recent
sediment, A greater guantity of sand particles (the mean being L.5%) in

i. the clayey wad attests favorably to its sarlier origin,

As in the case of other areas having a complex relief, the thickness of

contemporary sedinments on the Persey Elevation decreases on its slopes

and sometines also on the surface of elevations., Thus from a relatively
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steep slope of a small ridge in the eastern part of the elevation (St.
1237, 125 m) we obtained a core containing more clayey material of rosy-
gray color with gravel of black schist as well as shingle of white lime-
stone which was lying 5 cm beneath the pink muddy sand., The bottom grab,
however, brought up from the place only a great quantity of gravel and
shingle lying in a dense and heavy sandy mud of rosy~-gray color. A
rumber of cores taken from under a layer of 3 to 5 to 12 cm thick muddy
sand of the southeastern spur of the Persey Elevation disclose an inter-
stratification of muddy sand with gray mud enriched with carbonate
fragments and gravel (St. 2455, 2L0 m, etc.; fig. 70). A mixed transition-
al layer is also sometimes observed near the Western Trench (St. 1027,
180 cm) where a layer of pink sandy mud 7 cm thick lies on an interstrati-
fication (13 cm thick) of gray and pink mud, The thickness of oxidized
layers is 2 to 3 mm. The sediment contains many carbonaceous deposits

and when dry it is porous.

At a depth of 132 and 131 m in the weastern part of the Persey Elevation,

P, S. Vinogradova (1946) found a very carbonaceous brick-red sediment of
pinkish-gray color and irregular stratification with detritus of calcare~

ous rocks, but 30 miles to the north at another station she found a gray
sediment with black veins and shingles of soft black clayey schist which

was replaced by a black clayey material at a depth of 16 cm in the core;

it consisted of individual uniform areas covered by fragments of black /168
clayey schist with pyrite. Both types of sediment were overlain by a

greenish-gray sandy mud 6 to 7 cm thick and having & pinkish-gray color
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at surface. Near the southern slope in a core 88 cm long P. 3. Vinogradova
found pinkish-gray mud merging with a coarser gray and light-gray sand
with thin weathered coatings and shingles of sandstone whose quantity in-
creared downward. In the lower part of the core the size of angular
fragments of sandstone varies from 2 to L4 to 5 cm and they look fresher.
In other words, under a rather thin layer of Recent sediments lie
original rocks and the materials of their weathering., Among the cores
collected by the Poliarnik Expedition in 1953 to the west of the Central
Trench of the Persey Elevation at a depth of 17C m a sample disclosed
glacial alluvial deposits (St. M 122; fig. 70) consisting of sa: iy rhizo-
poda, gravel, and remains of chitins, Beneath it lies sandy mud with
gravel and fragments of coal increasing in quantity from 13 to 1L cm; be-
neath the latter lies sand with bright-colored sandstone shingle. On the
southern slope of the Central Trench the same type of clay is found at a
core depth of 9 cm; there is also found another glacial alluvial deposit
at a depth of 5 cm in the area; but 30 miles to %he south at a depth of
127 m (St. M 12}) the layer of glacial alluvial deposits is 5 cm thick,

lying directly on the surface of a dense, hsavy and micaceous clay.

The graphical presentation of the mean mechanical composition of sediments
covering the Persey Elevation (table 11) is characterized by a consecutive
decreass of particles ranging from 1 to 0.1 mm and from 0.1 to 0,05 mm and
by slight curves. An increase in the quantity of particles ranging from
0,05 to 0,01 mm in the interval of mud with 30 to LO% of fine particles
raflects supplementary inflow of fine silt particles as a result of the

erosion of lower layers (fig. 60).
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Fig. 70, Cores of the Persey Elevation,

1 -« irregular interstratification of greenish-gray sandy mud and
nuddy sand with gray mud (at 16 to 21 cm of core; St. 2455, 2L0 m);
2 == transitional layer: interstratification of gray and pink sandy
mud (at 2 to 18 cm of core; St. 1027, 180 m). At the bottom ~-
gravel composed of schist; 3 =« core 19 cm long (St. M 122, 170 m)
in the central part of the Persey Elevation. The glacial alluvial
layer on the surface and the transitional layer at 13 to 14 cm of

core,
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(?l/ Fig. 71. An outline chart of Barents Sea tloor.

1 == sand; 2 -- muddy sand (a -- pink and pinkish-gray;b -- greenish-gray and gn
mud (a -=- pink and pinkish-gray;b -- greenish-gray and gray); L -~ mud (a ~= pin
gray; b o= greenish gray and gray); 5 =- pink clayey mud; 6 == old clay; 7 -« bo
shingle and detritus; 9 -~ gravel; 10 - large stones; 11 -« shells and their fy
concretions (pebbles); 13 =~ isobaths; 1L =~ boundaries of bottom type areas,

Prepared by M. V. Klenova on the basis of bottom surveys fram 1923 to
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Pig. 71. An outline chart of Barents Sea floor,

frish gray and gray); 5 -~ pink clayey mud; 6 == old clay; 7 -~ boulders; 8 -m

¥itus; 9 -- gravel; 10 -- large stones; 11 -~ shells and their fragments; 12 -«
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1. Madvezhinskaya Shoal (M, banka).

The Boar Shoal (Medveshinskaya Shoal) or the Medvezhinsko-Nadezhdinskoye
Shoaling Water (meikovod'ye) lies between the Western-Medvezhingkiy Trench
and the coastal areas of Spiltubergan Archipelago. The minimal depths in
the southern portion of the area are found arcund Bear Island (Bjgrngya
or ostrov Madvezhiy) itself vepresenting a remnant of a platform with
almor * horisontal beds of upper Paleozoic and Mesozolo rocks, The
southern portion of the bage of Bear Island (Bigrndya or ostrov Medvezhiy)
slopss steeply westward to the great depths of the Oreenland Sea and
southvard to the Western Trench of the Barents Sea., ‘The slopes are inter-
seoted by tronches, Also terraces can be observed, especially the ones
which are well pronounced near the 200-m iscbath and which gupround the
old shore line (M. V. Klenova, 1931), The trenches penetrating deeply
from the wost and the eagt separate the southern portlon of Medvezhinsksya
Shoal (M. bauka) from the shoaling water extending in NNE direction toward
Hopen Islard (ostrov Nadezhdy). On the sowcalled Spitsbergen Bank (Spitue
{ bergen baanken) in the central portion of the shoaling water, the depth

; varies from 50 to 30 m, and at places to 17 m, The bottom reliaf has not
been sufficiently investigated, The Spitsbergen Bank (Spitsbergenbanken)
slopes gently toward the Western Trench in the east and toward the wide
Zuid-Kapp (Sg¢rkapp) Trench in the northwest. The latter separates the
Medvezhinsko~Spitsbergen Bhoaling Water from the bage of Spitsbergen

Archipelage, At a depth of 200 m the underwater slope in the area is

intersected by trenches which were evidently formed during the early stages
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of developmsnt of the glven area because many of the trenches deo not

. extend vo shallow depths., It is possible that detailed measurmments will
ennble us to disclose them there also (i,e, nt shallow depthu. Tr.). The
E northern portion of the shoaling water swrrounding the Hope Island (Hopen)
borders on the Persey Flevation in the east, on a depression to the south
of Kong Karls Tand in the north and on the base of Edges Island (Edgegdya)
in the west, The border between Msivezhinskaya Shoal (M. banka) and
Western Trench runs along the 250-m igobath. In addition to the submerged
gshore line and underwater terrace delineated by the 200-m isobath, benches
having a rather smaller width have been disclosed at great depths on the

southern and western slopes of the Medvezhinskaya Shoal (M. banka). Here,

as in the case of Spitsbergen slope farther to thc north, the underwater
benches have been discovered at the depths of 400. 500 and 900 m (M. V.
Klenova, 1939).

At a depth of 100 m the surface of Medvwezhinskaya Shoal (M, banka) is
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covered by coarse fragmenta1 == boulders, shingle, detritus and gravel
with a considerable quuntity of shells and fragments of mollusks, barnacles
and othey organic remains, as well as live organisms (fig. 71.). On the
slope one can observe sand sliding down the steep western slope to a depth
of 165 to 187 m (St. 2024) and to 172 m (St. 1889). The sand is charac-

terized by poor sorting (fig. 72), and by a greenish-gray colorj it is

irhe data were obtained during the following cruises of survey ship Persei
(Persey): 7th in 1925, 12th in 1927, L4Sth in 1933 by T. I. Gorshkovaj
19th in 1929, by K. R. Olevinskii; 28th in 1930 by V. P. Zenkowich; 35th
in 1931 by L. A, lastrebova and E, K. Kopylova; 37th in 1931 by M, V.
Klenova and I, K. Avilova; LOth in 1932 by V. P, Zenkovich and E, K,
Kopylova; UL3rd in 1933 by P. N. Novikovy Shth in 1935 by S, I. Malinin
an